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The Grumman F9F-6 COUGAR is the Navy’s latest addition to its 
carrier-based combat force. Rated for security reasons in the “over 
600 MPH” class, the swept wing COUGAR is the successor to 

the battle-proved Grumman PANTHER. 


The complex turbine control needed to regulate the COUGAR’S 
powerful Pratt and Whitney J-48 jet engine is 


designed, engineered and manufactured by Holley. 
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Cover—The Cessna Aijircraft Company's new 
model 310 Businessliner, powered with two 
225-hp. Continental engines, made its first 
flight on January 3, 1953. Cessna officials at 
present expect that line production on this 
five-place commercial-private airplane will 
begin early in 1954. The 310 features, in 
addition to the wing-tip tanks, a retractable 
landing gear, a semimonocoque engine mount- 
ing, and an internal radio antenna. Its overall 
length is 27 ft., 1 in.; the wing span, including 
wing-tip tanks, is 36 ft., 1 in.; and the height is 
10 ft., 2 in. in the three-point position. ith 
the tail depressed, the height of the 310 meas- 
ures 7 ft., 6 in. 
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AERONAUTICAL 


Even an ordinary reading glass can pro- 
duce an image of sorts. That happens 
when the sun’s rays are focused on a 


piece of paper as shown. All the rays 
passing through the lens concentrate 
at approximately one point where they 
form a small inverted picture or image 
of the sun. 


ENGINEERING REVIEW 


OBJECTIVE 


By means of a lens, rays from any 
object at a distance can be made to con- 
centrate inside a telescope in the same 
way. They form a tiny inverted picture 
of the object. If a screen like the ground 
glass of a camera were placed there and 
viewed through a magnifying glass, the 
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actual picture of the distant object 
could be seen clearly. The lens that 
brings the tiny picture into a telescope 
is called the objective, and the small 
but powerful microscope that brings it 
out of the telescope into the eye is 
called the eyepiece. 
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1.A.S. News Notes 


March 1953 


DR. THEODORE VON KARMAN TO LECTURE 


The Department of Aeronautical Engineering of Princeton University announces 
that Professor Theodore von Karman, world-famous aerodynamicist, is scheduled 
to deliver three guest lectures on the subject, "Aerothermodynamics and Com- 
bustion Theory", on Monday, Wednesday, and Friday, March 23, 25,and 27, at 3:00 
p.em. The Daniel and Florence Guggenheim Jet Propulsion Center at Princeton is 
sponsoring the lecture. A general invitation to attend is being extended to 


those outside of Princeton University who are interested in scientific aspects 
of combustion phenomena. 


PROCEEDINGS OF SECOND CONVERTIBLE AIRCRAFT CONGRESS NOW AVAILABLE 


A 140-page book, containing the 15 papers, speeches, etc., presented at the 
Convertible Aircraft Congress in Philadelphia, December 12, 1952, is now being 
published by the Institute. Copies may be obtained from I.A.S. headquarters at 
$3.00 each for members of the Institute and the American Helicopter Society; 
$5.00 to nonmembers, after March 15. 


NEW_I.A.S. CORPORATE MEMBER 


J. B. Rea Company, Inc., West Los Angeles, California 


APRIL REVIEW FEATURES 


The April Review covers the highlights of the Honors Night Dinner, Awards, etc., 
including the full text of Gen.Vandenberg's address. A splendid synopsis of the 
Annual Meeting technical sessions is presented through the individual reports 
of session chairmen. Aviation Medicine is featured in this issue. Eight papers, 


dealing with the various aspects of this important subject, are published in 
full. 


CALENDAR OF I.A.S. NATIONAL MEETINGS 


March 13 Annual Flight Propulsion Meeting, Carter Hotel, Cleveland, Ohio 

May 20-22 I.A.S., A.1.E.E., and 1.S.A. Joint International Telemetering 
Conference, Edgewater Beach Hotel, Chicago, Illinois 

July 15-16 Annual Summer Meeting and Honors Dinner, Los Angeles, California 

Sept. 7-17 Fourth International Aeronautical Conference, London, England 
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1.A.S. News Notes (con’t.) 


CALENDAR OF SECTION MEETINGS 


March 3---Washington Section: Natural History Museum, 8:00 p.m. Dr. Alex 
Lippisch, Collins Radio Co.,and Mr. J.S.Attinello, Buder, Research 
& Development Division,to speak on Advanced-Practical Aerodynamics. 

March 4---Wichita Section: Location not known at press time."Practical Aspects 


of High Speed Wind Tunnel Testing" by Alan Pope, Chief of Aerody- 
namics, Sandia Corporation. 

March 4---Philadelphia Section: Engineers Club, Dinner, 7:00 p.m.; Meeting, 
8:00 p.m. "Flying Conditions in Europe Today" by Lt. Colonel Alfred 
LeWolf, USAF Reserve. 

March 6---Texas Section: Midway Inn, "The Aero Design Company and Their Aero 


Commander" by T. R. Smith, Vice-President of Engineering and Manu- 
facturing, Aero Design Company. 


March 11---Buffalo Section: Touraine Hotel, Social Hour, 7:30 p.m.; Meeting, 
8:00 p.m. (RSSTRICTED MEETING). "Design Features of the X-5 Air- 


plane" by James A. OtMalley, Project Aerodynamicist, Bell Aircraft 
Corporation. 


March 12---Detroit Section: International Institute, 8:00 p.m. "Commercial 
Jet Transports" by Charles Froesch, Vice-President--Engineering, 
Eastern Air Lines. (Joint meeting with Aero Club of Michigan). 

March 12---Los Angeles Section: I.A.S. Building, $:00 p.m. Specialist Meet- 
ing on Improvement of Laminated Transparent Plastics for Aircraft 


Glazing. Speaker, Dr. Johan Bjorksten, President of Bjorksten Re- 
search Laboratories, 


March 12---Chicago Section: Museum of Science & Industry, Dinner, 6:30 p.m.; 


Meeting, 7:30 p.m. Air Force and Industry personnel to speak on 
Design Trends of Modern Aircraft." 


March 12---San Diego Section: Dinner Meeting; I.A.S.Building, 7:00 p.m."Cross 


Country Soaring" by W.S.Ivans. (Joint meeting with the Associated 
Glider Clubs of Southern California.) 


March 13---Cleveland-Akron Section: (See Calendar of I.A.S.National Meetings) 
March 19---Toronto Section: Mechanical Engineering Building, University of 
Toronto, Room 102, 8:15 p.m. "Current Trends in Design of Airline 
Transports" by Mr. J. T. Dyment, Director of Engineering, Trans 


Canada Airlines. (Joint meeting with Toronto Branch of Engineering 
Institute of Canada). 


March 19---Los Angeles Section: I.A.S.Building, Social Hour,5:30 p.m.; Dinner, 
6:30 pem.; Meeting, 8:00 p.m. "Are We Headed in the Right Direction" 
by William B. Stout, Research Consultant. 

March 26---Los Angeles Section: I.A.S. Building, 8:00 p.m. Specialist Meeting 
on "Some Basic Concepts for Analyzing Dynamic Flight Test Data". 
Speakers, Harold Klein and Raymond Sedney,Douglas Aircraft Co., Inc. 

April 1---Wichita Section: Location not known at press time. "Helicopters in 
Korea" by Tom Harriman, Assistant Chief Engineer, Bell Aircraft Co. 

April 3---Los Angeles Section: I.A.S. Building. Symposium on "Frontiers of 
Man-controlled Flight". (Co-sponsored with Institute of Transporta- 
tion and Traffic Engineering of UCLA and presented by the Aeromedical- 
Engineering Association). 

April 9----Los Angeles Section: I.A.S.Building, 8:00 p.m. Specialist Meeting 
on "Ram-Air Turbine Driven Auxiliary Power Units for Missiles". 
Speaker, Edward I. Brown, Marquardt Aircraft Company. 
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i. A. Ss. News 


A Record of People 


Annual Business Meeting of 
the Institute 


Reports of President, Treasurer, and Director 


r i Mune TWeENtTY-First ANNUAL MEETING of the members of the Institute was held 


at the Hotel Astor, New York, on January 28, 1953. 


E. Beall, presided. 

Daniel Sayre, Teller, reported that 
he had received and counted 1,005 
valid proxies for voting at the Annual 
Meeting— a quorum of the voting mem 
bership, 

The Secretary reported that he had 
received a letter from Dr. H. L. Dryden, 
Chairman of the Nominating Commit 
tee, stating that he would be unable to 
attend the meeting and requesting that 
the following members be placed in 
nomination for election to vacancies on 
the Council: Charles J. McCarthy, 
George W. Brady, C. L. Johnson, J. S. 
McDonnell, Ernest G. Stout, and Pres- 
ton R. Bassett for a term of 1 year each; 
W. B. Bergen, A. E. Raymond, L. B. 
Richardson, P. B. Taylor, and T. P. 
Wright for a term of 3 years each; and 
the following area councilors for a term 
of 1 year each: Eastern Area—Harris 
S. Campbell and Charles F. Savage; 
Central Area—Frank R. Cook andC. J. 
Gallant; Western Area—F. A. Cleveland 
and J. R. MacGregor. On motion duly 
made, seconded, and carried, they were 
unanimously elected. The following 
were nominated and elected in like 
manner to serve on the Nominating 
Committee for 1953: L. B. Richardson, 
Chairman, Wellwood E. Beall, F. W. 
Caldwell, Luis de Florez, James H. Doo- 
little, Charles Froesch, John C. Leslie, 
and A. E. Raymond. 

The Annual Reports of the President, 
Treasurer, and Director were read and 
approved. (See the following pages for 
the complete reports.) 

The Secretary presented a list of 
honors conferred by the Institute in 
1953 as follows: 


The President, Wellwood 


The Thurman H. Bane Award pre- 
sented posthumously to Major Patrick 
L. Kelly ‘‘for developing techniques pro- 
viding for artificial stability and control 
of aircraft during high-performance 
phases of operation”; and presented to 
Henry Seeler, Aero Medical Laboratory, 
Wright Air Development Center, 
Wright-Patterson Air Force Base, ‘‘for 
developing and standardizing a resusci- 
tator, capable of operating at varying 
altitudes, for use in combat or evacuation 
aircraft.’’ The Octave Chanute Award 
to John Clifford Seal, Chief Research 
Pilot, Flight Research Department, 
Cornell Aeronautical Laboratory, Inc., 
“for developing precise piloting tech- 
niques, making possible fundamental re- 
search in full-scale dynamic stability 
and control, flutter, and structural loads 
determination.”” The John Jeffries 
Award to Lt. Col. John P. Stapp, 
U.S.A.F. (M.C.), Chief, Special Proj- 
ects Unit, Biophysics Branch, Aero 
Medical Laboratory, Research Division, 
Wright Air Development Center, 
Wright-Patterson Air Force Base, “‘for 
outstanding contributions to the ad- 
vancement of aeronautics through medi- 
cal research.’”” The Robert M. Losey 
Award to Vincent J. Schaefer, Sci- 
entist, Research Laboratory, General 
Electric Company, and Consultant, ‘‘in 
recognition of outstanding contributions 
to the science of meteorology as applied 
to aeronautics.’’ The Sylvanus Albert 
Reed Award to John Stack, Assistant 
Director, Langley Aeronautical Labora- 
tory, N.A.C.A., “for his leadership in 
the design, development, and practical 
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of Interest to Institute Members 


operation of transonic wind tunnels.” 
The Lawrence Sperry Award to 
Dean R. Chapman, Aeronautical Re- 
search Scientist, Ames Aeronautical 
Laboratory, N.A.C.A., and Lecturer in 
Graduate Mechanical Engineering at 
Stanford University, ‘for contributions 
to the basic knowledge of skin friction, 
base pressure, and heat transfer at 
supersonic speeds.” The Wright 
Brothers Lecturer, William Littlewood, 
Vice-President—Engineering, American 
Airlines, Inc. 

Honorary Fellowships in the Institute 
to: American—James Howard (Dutch) 
Kindelberger, Chairman of the Board 
and Chief Executive Officer of North 
American Aviation, Inc.; Foreign— 
Charles Clement Walker, Chief Engi- 
neer and a Founder Director of the de 
Havilland Aircraft Company, Ltd., of 
England. 

Fellowships in the 
Carlton Bioletti, Assistant Director, 
Ames Aeronautical Laboratory, 
N.A.C.A.; Philip A. Colman, Division 
Engineer, Aerodynamics, Lockheed Air- 
craft Corporation; G. H. Dowty, 
Chairman and Managing Director, 
Dowty Equipment Ltd., and President 
(1952-1953) of The Royal Aeronautical 
Society, Great Britain; Louis G. Dunn, 
Director, Jet Propulsion Laboratory, 
California Institute of Technology; 
Frank W. Fink, Chief Engineer, Con- 
solidated Vultee Aircraft Corporation; 
Capt. John J. Ide, U.S.N.R., Aero- 


Institute to: 


nautical Consultant, N.A.C.A.; Peter 
Masefield, Chief Executive, British 
European Airways, Great Britain; 


Frank N. Piasecki, Chairman of the 
Board, Piasecki Helicopter Corpora- 
tion. 

The Secretary announced that the 
Council had elected the following officers 
of the Institute for 1953: President 
Charles J. McCarthy; Vice-Presidents, 
George W. Brady, C. L. Johnson, J. S. 
McDonnell, and Ernest G. Stout; 
Director, S. Paul Johnston; Treasurer, 
Preston R. Bassett; Secretary, Robert 
R. Dexter, and Controller, Joseph J. 
Maitan. 


ROBERT R. DEXTER 
Secretary 
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President's Report—1952 


HE LONG-TERM PROGRAM of the 

Institute—that of fostering the 
advancement of aeronautics—again 
gained ground during the past year. A 
new awareness of our responsibility to 
the nation and its national defense in- 
dustries was, of course, only natural, 
world conditions being as they are. 

The improvement of our engineering 
capabilities, in light of an increasing 
complexity in modern aircraft, has be- 
come a “‘must”’ for all engineers. Just 
as the day has passed when one man 
truthfully could say, “I designed that 
airplane,” so is passing the day when an 
engineer can say, “I am an aeronautical 
engineer.”’ Sucha title can mean almost 
any one of hundreds of specialties. We 
already have subspecialists in this field 
of aeronautics. This profession of ours 
is becoming increasingly specialized, and 
I believe the Institute can do a great 
deal to keep us all on an ‘even keel’’ as 
it were. In all specialization there is a 
definite tendency to ignore, often of 
necessity, other important aspects of 
the profession. The Institute, through 
its excellent technical publications and 
meetings, assists us all in keeping abreast 
of at least the rudiments of other phases 
of the profession. 

I also believe that one of our most 
important accomplishments during 1952 
was the compilation of a rather complete 
VOCATIONAL GUIDANCE MANUAL. It 
will, we hope, serve a good and worth- 
while purpose in providing vocational 
advisers at all levels with useful material 
concerning the engineering opportunities 
in aviation. It is designed to be just 
what its title indicates. ..‘‘A Guide to 
the Engineering Professions in the Avi- 
ation Industries.”’ 

A considerable amount of work has 
gone into this brochure, and more than 
25,000 are being distributed. Distribu 
tion primarily has been made to engi- 
neering schools, vocational counselers 
throughout the nation, and other likely 
users. 

The brochure, like many of the other 
I.A.S. activities for 1952, fits in closely 
with the avowed purpose of the Insti- 
tute so ably described last vear by 
Admiral Richardson. He said—and I 
paraphrase—The value of scientific 
and engineering societies tends to in- 
crease during times of crisis. ..their 
value to the defense effort is beyond 
question. 

Our various meetings and conferences 
during 1952 again were designed toward 
this same objective. There is no doubt 
in my mind that the vear-by-year 
activities of the Institute have contrib- 
uted largely to the present high state 
of the art in this country. 

In our search for quantity we must not, 
however, neglect the even more impor- 


tant aspect of quality in our engineers. 
This is a tough business we are in, anda 
professional man must keep up to date 
on his specialty if he is to succeed. 
Highly successful technical meetings 
were held this past year at Los Angeles, 
New York, Cleveland, and elsewhere. 
Attendance was at an all-time high. 
Total membership of the Institute also 
has reached the record number of over 
9,000. The joint Royal Aeronautical 
Society-I.A.S. meetings have helped 
greatly to give us world stature, and 
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another such meeting is planned for this 
year. 

The members of the Council of the 
Institute have continued to do an out- 
standing job. Our permanent staff 
members, under S. Paul Johnston, con 
tinued in the finest tradition to handle 
the affairs of the Institute and to work 
toward even higher goals. 

I should like to offer my sincere 
thanks to the Council, Officers, the 
Director, and our members throughout 
the world for helping to make this a 
most successful year for the I.A.S. 

WELLWoOop E. BEALL 
President, 1952 


Treasurer's Report 


OUR SOCIETY'S BALANCE SHEET and 

operations for the year ended Sep 
tember 30, 1952, reflect the generally 
favorable financial position of companies 
engaged in aeronautics 

The Finance Committee has held four 
meetings during the year and was avail 
able to the Council at all times for ad- 
vice and consultation. It has main 
tained constant check on all in 
vestments under its jurisdiction. The 
recommendations made by the Com- 
mittee have been consistently on the 
conservative side with a view toward 
conservation of principal by the pur- 
chase of highest quality securities rather 
than investment in more speculative 
tvpes that might vield higher income 
rates. The I.A.S. Portfolio now shows 
current market value of approximately 
$36,000 over book value and yields an 
average return of about 3!/2 per cent 
annually. 

The total of unrestricted assets in 
creased from $494,000 to $826,000 by 
the addition of the proceeds from the 
sale of the Guggenheim property of 
$332,000. Initially, Daniel and Flor- 
ence Guggenheim Park at Sands Point, 
which had been given to the Institute 
by Mrs. Florence Guggenheim in 1942, 
was carried on the books at $1.00. In 
October, 1951, the property was sold to 
the United States of America and the 
proceeds invested. 

The day-to-day operations proceeded 
in a normal fashion during the past 
vear. Periodic reports were presented 
to vour Council and Executive Commit 
tee for study and discussion. The 
auditors—Harris, Kerr, Forster & Com- 
pany, Certified Public Accountants 

have stated in their letter of 
transmittal that all transactions were in 
accordance with the purposes for which 
intended, that by test verification all re- 
ceipts were properly recorded, and that 
the report fairly presents the result of 
operations for the fiscal vear ended 
September 30, 1952 


Contingency reserves have been set 
up out of current operating surplus for 
the Employees’ Retirement Fund, Fur- 
niture and Equipment, and Building 
Repairs. In planning for the next sched- 
uled International Aeronautical Con- 
ference, a fund has been accumulated to 
offset some of the extraordinary costs 
that will be incurred. 

The JOURNAL, REVIEW, and CATALOG 
all showed an excess of income over ex 
penses. Although our JOURNAL pub 
blishing costs increased, several hundred 
additional subscriptions were accepted 
which increased income considerably 

The AERONAUTICAL ENGINEERING R1 
VIEW's growth in revenue and nonreve 
nue pages during the past year has been 
self-evident. The expectations are that 
the current year’s operations will con 
tinue at about the same level. 

The West Coast Office continued 
operating on the same basis as in prior 
years, with an income of $19,155 and ex 
penses of $21,486. Through the con 
tinued effort of the local officers and 
committees, it is expected that costs 
may soon be reduced and income in 
creased so as to operate on a break-even 
basis. C.V.A.C. is still occupying the 
San Diego Building. We have been 
notified, however, that the lease will be 
terminated on February 10, 1953. 

No significant changes are reported in 
the Pacific Aeronautical Library opera 
tions. Its Balance Sheet now shows 
assets of $11,348. 

The Executive Committee has re 
viewed the 1952-1953 budget. This 
as with previous budgets, has been pre 
pared on a conservative basis and indi 
cates a probable net unexpended incom 
of about the same order as this vear 

A digest of the Institute’s fiscal report 
is published on page 19. 

Any additional details are available to 
members at the national office. 


CHARLES H. COLvIN 
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INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 
he 
ut Statement for the Fiscal Year October 1, 1951, to September 30, 1952 
a 
Consolidated Balance Sheet and Operating Statement 
5) 
ASSETS LIABILITIES, RESERVES AND UNEXPENDED INCOME 
nrestricted 
General Fund Unrestricted Funds 
Cash on Deposit $ 45,314.30 Accounts Payable and De Si @ FA FF € 
ay posits.... $ 54,553.19 
Accounts Receivable—Net. 34,071 52 Deferred Credits to Income (Dues and Sub- 
Advance on Intrafund Accounts 24, 246. 36 scriptions) . . a 86.767 .93 
Deposits and Prepayments 16,723.44 Deferred Income—San Diego Building 
Furniture and Fixtures 5,000. 00 Rental 16,961 .22 
Investments 701 , 438 . 66 Contingency Reserves. 120,573.45 
ot Books, Prints, Models, Medals, etc 1.00 Surplus 
Aeronautical Index.. 1.00 Balance September 30, 1952. 547,940.49 
Total Unrestricted Assets $826,796 . 28 Total $896 .796.28 
5 Restricted 
Special 
The Minta Martin Aeronautical Fund $591,511.97 
Other 
> The Thurman H. Bane 
S Award Fund...... . $ 330.81 
Ihe Sherman M. Fairchild 
Fund ; 14,612.95 
The Paul Kollsman Fund. 69,000.00 
; The Vernon Lynch Award 
Fund Rate 38,314.28 
The Sylvanus Albert Reed 
Award Fund.. 13,468.15 
1 The Lawrence Sperry 
Award Fund... 13,377.00 
1 San Diego Building Capital 
Fund 3,525.36 
Los Angeles Building Oper- 
ating Fund. 19,084.73 Restricted Funds $880 ,259. 82 
Pacific. Aeronautical 
brary Fund... 11,348.41 
New York Building Con- 
tingency Fund. 105,686.16 288 , 747.85 
' Total Restricted Assets $880 , 259.82 
Facilities 
Buildings, Land and Equipment 
New York $219 , 254.34 
Los Angeles 398,741.79 
San Diego (land leasehold) 176,706.11 
Total Facilities $794,702.24 Land, Buildings, and Equipment: $794 ,702.24 


Income: 
Advertising Revenue 
Dues and Entrance Fees 
Subscriptions 
Income from Investments 
Miscellaneous 


Expenses: 
Publications 


Statement of Income & Expenses 


$239,674.25 
194,830. 


Total Income 


247,590.91 


$516,397.69 


Salaries (Administrative, Accounting and Clerical). 
Contributions to Employees’ Retirement Fund and Reserve Toward Future Costs 51,799.54 
Building Maintenance and Reserve for Alterations and Repairs 24,187.28 
Meetings and Travel i 20,583.72 
Libraries (excluding P A.L 17,150.67 
West Coast Offices 13,202.34 
Printing, Postage, Telephone, and Telegraph 8,060.90 
Office Supplies and Expenses, Insurance. 7,156.16 
Furniture, Fixtures, and Reserve Therefore 4,000.00 
Miscellaneous 2,912.15 


113,268.63 


Total Expense 
Net Unexpended Income. 


$509,912.30 


$6, 485. 39 


| 
| a1, 83 
21,241.32 
__1,474.69 

| 


20 AERONAUTIC 


AL ENGINEERING REVIEW 


Director's Report—1952 


Ore AGAIN YOUR MANAGEMENT is 

able to report continuing upward 
trends in all phases of Institute activity. 
As has been noted in the Treasurer’s 
Report, we are living well within our 
income and are able to put a little some- 
thing aside for the possible ‘“‘rainy day.”’ 
The Institute is in stable and healthful 
financial conditiom 


General Activities 


The Institute now finds itself in an 
extremely active year in all areas of its 
many fields of interest and in all parts of 
the country—in fact, in many parts of 
the world. The current program at the 
national level includes such events as: 
October 31, 1952: 

Musick Memorial Trophy on behalf 
of the Royal New Zealand Aero Club. 
The Institute and The Royal Aero- 


Presentation of the 


nautical Society are joint sponsors. 
Wings Club, New York. 


November 13-14, 1952: Inspection Tour, 
Naval Air Material Center, Philadel- 
phia, and Naval Air Development 
Center, Johnsville, Pa., by Institute 
group. 


December 1, 1952: Air Cargo Day, Joint 
Participation with National Security 
Industrial Association, Society of 
Automotive Engineers, and The 

Society of Mechanical 

Hotel Statler, New York 


American 
Engineers. 


December 2, 1952: Heavy Press Program 
in collaboration with The American 
Society of Mechanical Engineers, 

Society of Automotive Engineers, 

Mining & 

Hotel Stat 


American Institute of 
Metallurgical Engineers. 
ler, New York. 


December 3, 1952: Presentation of the 
Daniel Guggenheim Medal at The 
American Society of Mechanical 

Engineers Dinnner. (This is a joint 

activity with The American Society of 

Mechanical Engineers and the Society 

of Automotive Engineers. ) 


December 12, 1952: Second Convertible 
Aircraft Congress sponsored by The 
Franklin Institute and assisted by 
the Philadelphia Section of the Insti- 
tute and the American Helicopter 
Society. 


December 17, 1952: The Sixteenth 
Wright Brothers Lecture, Washing- 
ton, D.C., Chamber of Commerce 
Auditorium. The Wright Brothers 
Memorial Trophy and Collier Trophy 
for 1952 presented at the Aero Club of 
Washington Dinner. (The Institute 
is represented on selection boards for 
both these Trophies. ) 


January 26-29, 1953: Twenty-First An- 
nual Meeting, Hotel Astor, New York. 
Joint Sessions were included with 
American Helicopter Society, Insti- 
tute of Navigation, American Mete 
orological Society, Institute of Radio 
Engineers, Radio Technical Com- 
mission for Aeronautics, the Soaring 
Society of America, and The Daniel 
and Florence Guggenheim Aviation 
Safety Center at Cornell University 

March 13, 1953: Eighth Annual Flight 

Cleveland 
Supported by the Institute’s Cleve 
land Section and in collaboration with 
the Lewis Flight Propulsion Labora- 
tory of the National Advisory Com 
mittee for Aeronautics 

May 20-22, 1953: International Tele 
metering Conference, Chicago. Held 
jointly by the Institute of the Aero 
nautical Sciences, American Institute 


Propulsion Meeting, 


of Electrical Engineers, Institute of 

Radio Engineers, and Instrument 
Society of America 

July 15-16, 1953: Annual Summer Meet- 
ing. Los Angeles 

September 7-17, 1953: 
national 


Fourth Inter- 
Aeronautical Conference, 
The Royal Acronautical Society and 
Institute of the Aeronautical Sciences, 
London, England. 


It will be noted that many of these 
events are held in collaboration with 
other technical societies. It is our 
policy to foster such collaboration at 
all levels, national and local. We plan 
to fit our own programs into all joint 
efforts to further the common cause. 

One measure of I.A.S. progress is in 
the rising tide of Section and Branch 
activity throughout America and Can 
ada. From the standpoints of both 
quality and quantity, our regional 
and our scholastic meetings have never 
been better. Our Membership Depart 
ment has come up with a few statistics 
that show that our 25 Sections will hold 
over 175 technical sessions this year and 
that our 70 Student Branches will con 
duct over 350 meetings. Added to 
gether, this comes to almost two I.A.S. 
sessions of some kind or another per 
working day the year around. 

IL.A.S. Section activities are being 
promoted through increased staff visita 
tions. Within the past months, staff 
members have visited Section activities 
in Pittsburgh, Cleveland, Buffalo, To- 
ronto, Montreal, Ottawa, St. Louis, 
Wichita, Fort Worth, San Diego, Los 
Angeles, San Francisco, Seattle, Chicago, 
and Detroit. Plans are now being made 
to cover Sections in eastern and central 
parts of the country on the same basis. 

A Chairman’s Circular News Letter 


has been inaugurated. This report is 
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circulated every month on a restricted 
basis to Section Chairman and Secre 
taries and is intended to be a “hair 
down” discussion of Section problems 
for the information of all hands. A 
number of good ideas have been tried in 
some parts of the country which can 
well be applied elsewhere. 

A companion piece is a periodic news 
letter to Chairmen of the Student 
Branches for the same purpose. All Sec 
tions are urged to participate in Student 
Branch activities, to organize regional 
student meetings, and to set up student 
competition papers, etc. 

A circulating film library has been set 
up on the East Coast and on the West 
Coast to make available to Section and 
Student Branches worth-while technical 
films. These films have been secured 
both from industry and from the Armed 
Services. 

Increased financial support has been 
budgeted for 1952-1953 to take care of 
these activities. 


Membership 


I.A.S. membership continues to in 
crease at a normal and satisfactory rate 
This year, for the first time, graded 
membership exceeds the 9,000 mark 
Net increase in membership for the year 
totals 511. Of primary interest is the 
fact that SO per cent of our members are 
enrolled in our 25 Sections. 

The comparative statistics on mem 
bership over the past 3 vears are as fol 
lows: 


12/50 12/51 12/52 
Temporary Honorary 
Members 18 14 18 
Honorary Fellows 22 24 26 
Fellows 184 183 191 
Associate Fellows 635 665 694 
MEMBERS 3,114 3,218 3,511 
Associate Members 367 368 399 
Historical Associate 
Members 68 67 70 
Technical Members 3,899 4,102 4,238 
Total Graded 8,307 8,641 9,152 
Student Members 3,395 3,006 2,796 
Total 11,702 11,647 11,948 


Library 


About a year ago, a major review of 
Library programs and procedures ap 
peared to be necessary. John Glennon, 
then Acting Librarian, made a detailed 
study and an excellent report, supple 
mented by an outside Librarian Advi 
sory Agency. This has resulted in a 
complete physical rearrangement of our 
Library, including the installation of 
new steel shelving in the basement, 
redisposition of old bookcases to the 
second and sixth floors, and a complete 
rearrangement of both the Kollsman 
and Burden libraries to segregate the 
little-used material from the active 
One of the greatest needs has been for a 
Cataloger for our book collection. A 
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cataloger and a typist have been retained 
to work under Mr. Glennon’s direction, 
and it is anticipated that this job can be 
finished within the next 12 months. 


Use of the Library by I.A.S. members 
and the public continued to increase 
during 1952. A total of 4,847 volumes 
was loaned through the Paul Kollsman 
Lending Library, a gain of 15 per cent 
over 1951. Seventy per cent of these 
loans were made to I.A.S. members. 
Six hundred and eighty persons visited 
the Reading Room and used 1,064 
volumes from the basement stacks. 
These visitors also made frequent use of 
the reference works, historical books, 
bibliographies, indexes, and periodicals 
(approximately 300) kept on 
shelves. 


open 
The photograph and clipping 
collections were in constant demand. 
One hundred and sixty-three orders for 
photostatic and microfilm copies were 
filled. The Library also gave assistance 
to other I.A.S. departments in an- 
swering reference and information re- 
quests. 


Approximately 600 items were added 
to the book collection, and 2,400 items 
to the report collection. At the end of 
the vear, approximately 375 periodical 
titles were being received. Many of 
these publications were presented to the 
Library by various individuals, com- 
panies, research organizations, and 
Governmental agencies. New Library 
membership totaled 106, of which 23 
were for representatives of I.A.S. Cor 
porate Members. 


Late in the year, 500 copies of ‘“‘Books 
on Selected Technical Subjects in the 


LA.S. Library (up to 1950)’ were 
printed. Distribution of copies was 
made through the I.A.S. Corporate 


Members, and the balance of the stock 
was placed on sale through the I.A.5 
publications department. Publication 
of the fifth annual volume of the AERO- 
NAUTICAL ENGINEERING INDEx, for 
1951, was completed in October. 


Our objectives in the Library program 
have been: 


(1) To provide the kind of Library 
services that are needed by our 
type of membership in this area. 

(2) To operate the Library efficiently 
at our scale at a minimum cost. 

(3) To know what we have in the way 
of books and to be able to find 
them and to replace them with a 
minimum of effort. 


This is a long-term job, but it is now 
well under way and the expectation is 
that by mid-1953 we will have the 
Library reorganized as we feel it should 
be. The costs of this operation have 
been included in our present budget. 


LAS: NEWS 


Publications 


All I.A.S. publications are enjoying a 
period of relative prosperity, as indi- 
cated by the Treasurer’s Report. The 
REVIEW is recognized as the leading 
engineering publication in its field, both 
by its readers and its advertisers. The 
CATALOG has a considerable earning 
potential. The JoURNAL continues to 
provide our membership with essential 
scientific information on a practically 
break-even basis. Thanks to special 
advertising support, the ROSTER is also 
on a break-even basis. 


During the course of the past vear the 
editorial content of the JOURNAL has 
been averaging 72 pages per issue. The 
REVIEW averages about 136 pages per 
issue, of which approximately 55 per 
cent are editorial matter and 45 per 
cent advertising. The CATALOG has 
increased in total volume by approxi- 
mately 20 per cent. The Directory 
Sections have been rearranged and 
expanded to increase greatly its util- 
ity. 


Preprints, reprints, and special re- 
ports published under The Sherman 
M. Fairchild Fund totaled 39 during 
1952. Approximately 7,500 copies of 
various titles were distributed during 
the vear. 


Los Angeles Operations 


The Los Angeles Building ended its 
fiscal vear with a slight deficit, which was 
picked up from our general funds as 
indicated in the Treasurer’s Report. 
All reports indicate that the Building 
and the Section activities-on the West 
Coast are being efficiently handled by 
our Western Manager, E. W. Robischon. 
Detailed reports on all Western Region 
activities have been presented to the 
Council of frequent intervals. 


San Diego Building 


The San Diego Building, which has 
been leased to Convair for the past 2!/5 
years, was returned to the I.A.S. in mid 
February, 1953. As was anticipated, 
it was returned to us in fully renovated 
condition in accordance with the terms 
of our agreement with Convair. Mean- 
while, a fund of approximately $20,000 
has been accumulated for the future sup- 
port of the building. 


Affiliate Program 


The increased support for the Ameri- 
can Helicopter Society, made possible 
by the use of the Guggenheim Fund, 
went into effect September 1, 1952. 


Harry Lounsbury has been retained as 
Executive Secretary of the Society and 
has been taking hold of its activities 
satisfactorily. He is assisted on a part- 
time basis by Miss Catherine Schneider, 
who has been retained as Custodian of 
the Museum. 


Museum 


We were fortunate in securing Miss 
Catherine Schneider from the display 
division of the Museum of Natural His- 
tory. Miss Schneider has had 5 years’ 
experience in the Museum of Natural 
History and has a working knowledge of 
display and general Museum techniques. 
She came to us on October 15 and has 
started on a program of completing the 
Cataloging and special exhibits from 
time to time. The editorial direction of 
AERONAUTICA has been transferred to 
E. W. Robischon in Los Angeles. 


General 


During the Spring of 1952, with the 
approval of the Council, your Director 
served as Executive Director of the 
President’s Airport Commission under 
the Chairmanship of Gen. James H. 
Doolittle. During the entire year your 
Director also served as a Member of the 
Aeronautics Committee on the Research 
and Development Board. He is pres- 
ently Chairman of the Aeronautical 
Engineering Advisory Council of Prince- 
ton University. 


As directed by the Council, the I.A.S. 
staff was polled as to its desire to partici- 
pate in Social Security Program. The 
preponderance was favorable and the 
I.A.5., as of October 1, 1952, is nowona 
Social Security basis. 


Because of the increasing scope and 
tempo of all I.A.S. activities, some re- 
arrangement and augmentation of the 
Staff has been necessary. All bases are 
now satisfactorily covered, and an 
obvious spirit of “‘team’’ operation pre- 
vails throughout our working group. I 
should like to take this opportunity to 
express my thanks to all members of the 
staff for the excellent jobs they are all 
doing to further the objectives of the 
Institute. Our thanks also to the 
Officers and Council for their continuous 
(and highly necessary) support. We are 
particularly grateful to all the officers 
and committees of our Sections and 
Branches for the fine work that is being 
done to promote I.A.S. activities in all 
parts of the country. 


5. PAUL JOHNSTON 
Director 


(I.A.S. News continued on page 62) 
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FOR DISTINGUISHED SERVICE IN ACHIEVING» 
SAFER UTILIZATION OF AIRCRAFT 


PRESENTED TO THE 
DIRECTORATE OF 
FLIGHT SAFETY RESEARCH 


NOVEMBER 20.1952 


Ylight Safety Foundation 
Award 


for Distinguished Service in Achieving 
Safer Utilization of Aircraft 
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Editorial 


One One-Hundredth of One Per Cent 


This issue of the REVIEW has been dedicated to the 
subject of ‘‘safety’’ for several reasons. First, because 
it comes on the heels of Flight Safety Foundation’s 
Annual Air Safety Seminar recently held in Bermuda. 
More importantly, because the factors bearing on this 
subject have increased in scope almost in proportion to 
the speed, size, and number of today’s airplanes. 
More and more, air safety has become the responsibility 
of all who are interested in aviation. 

That this responsibility has been taken seriously is 
proved by the operating records of the past 5 years. 
During this period, the scheduled air lines of the United 
States have flown 99.99 per cent of their passengers 
without accident. (A pilot flying one of these air 
liners 1,000 hours per year would have a life expectancy 
of 400 years.) 

But that one one-hundredth of one per cent is the 
fraction that makes newspaper headlines. Measured 
in terms of human lives, financial loss, and public 
confidence, it is a figure that demands constant vigi- 
lance and continuing research. 

Most aviation accidents in this day and age are the 
result of seemingly far-fetched incidents or chains of 
events. For example, a pilot places his cup of coffee 
on an instrument housing, the floor, or other conven- 
ient flat spot while he attends to some necessary cockpit 
procedure; turbulence sloshes some of the liquid; it 
seeps down into vital wiring or an electrical component 
... things begin to happen! 

Or, take some of the cases where metal objects, 
brought into the cockpit or loaded into forward baggage 
compartments, have had a magnetic effect on compasses 
and other sensitive instruments. The several degrees 
error caused in heading may mean the difference be- 
tween missing and hitting a mountain peak or other 
object in instrument weather. 
basin drains; 


Ice forms on the wash 
big chunks loosen and fall as the air- 
craft descends. ..some person may be struck, or his 
housetop is perforated.—A cigarette lighter drops from 
a shirt pocket as someone stoops over; it lands on its 
trigger; gas fumes are present. . .a hazard is created. 

A pilot lines up his approach glide on lights or a line on 


the horizon in the early morning mist; atmospheric 
conditions are just right to create a “‘sensory illusion”’... 
the airplane makes a perfect landing in the river 500 ft. 
short of the airport runway.—Smoke or dust sets off 
an automatic fire extinguisher in a baggage compart- 
ment; dangerous fumes, odorless and colorless, seep 
into the pilot’s compartment. ..perhaps rendering the 
crew unconscious. 

Far-fetched? Yes—but these, and other incidents 
as seemingly unlikely, did happen. No manufacturer, 
operator, or pilot is to blame. Yet they, and the en- 
tire aviation industry suffer asa result. The passengers 
and crews in some of these cases are now a part of a 
vital statistic...one one-hundredth of one per cent. 

A repetition of such accidents and the occurrence of 
equally futile ones in the future can be avoided by the 
free (but confidential) interexchange of information, 
experiences, and ideas. Most manufacturers and op- 
erators of airplanes employ safety engineers and ex- 
perts in their own organizations. But they also rec- 
ognize the need for an independent ‘‘policing’’ body 
whose sole mission in life is ‘‘safety’’ in the common 
interest of all. It is this need that led to the estab- 
lishment of Flight Safety Foundation, Inc., and 
resulted in the valuable services that body is giving the 
industry today. 

The Annual Seminar, which provides a confidential 
platform where anybody (except reporters) may par- 
ticipate and let their hair down, is but one of these im- 
portant services. Here, airplane designers, doctors, 
air-line executives, manufacturers, pilots, and civil and 
military Government personnel can (and do!) discuss 
everything from safety torque wrenches to a pilot’s 
basic metabolism. 

The articles published in this issue are but a sample 
of the papers presented at the latest Air Safety Sem- 
inar. They have been selected primarily to indicate 
the growing breadth of the fields affecting air safety 
and to create an awareness of the work being carried on. 

The Institute and many of its individual members 
have a direct interest in the Flight Safety Foundation. 
Everybody has a stake in its mission. . .to reduce to the 
vanishing point that fraction—one one-hundredth of 
one per cent. W. A. S. 
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As these candid shots might indicate, wives of the delegates 
to the Air Safety Seminar were the only ones who saw much of 
Bermuda's sunshine. Hard-driving taskmaster Jerry Lederer 
(left) kept interesting sessions rolling from early morning until 
late at night—and right through mealtimes. This probably 
explains the ‘‘sun-squints’’ of Colonel Ellis (bottom left) and 
the obvious happiness of the Bill Littlewoods (bottom right) at 
seeing each other again when the Seminar was concluded on 
Saturday. Appropriately enough, this day found ‘‘Jerry” 
enjoying the support of two posts on a Bermuda street corner 
(bottom center), while the ‘“‘Mrs'’ completed her shopping. 
(EDITOR) 
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The Bermuda 
Safety Seminar 
of 1952 


JEROME LEDERER* 
Flight Safety Foundation, Inc. 


ses PURPOSE OF THE Air Safety Seminars is to pro- 
vide specialists in flight safety an informal oppor- 
tunity to air their opinions on numerous safety problems 
and to offer for criticism the results of their safety stud- 
ies. No official minutes are made, and much of the 
material is off-the-record. There are no widespread 
announcements of the Seminar, and there is no desire to 
attract a large attendance. The participants work 
very hard from 9 a.m. to midnight for 3 days. About 
one-third of the agenda is devoted to demonstrations 
of new safety devices or techniques. 

The participants leave these Seminars with a broader 
outlook on air safety problems, with a better under- 
standing of the other fellow’s point of view on contro- 
versial safety problems (such as aft facing seats or 
flight recorders) and with considerable good-natured 
resentment toward the Director of the Flight Safety 
Foundation for driving them so hard. 

These Seminars have been held at Sands Point, Den- 
ver, and Bermuda. The for Bermuda is to 
prove easier accessibility for European participants 
currency restriction) and the joint cooperation from 
M.A.T.S. and the 
there. 


reason 


Coast Guard which is available 
The military services of the United States and 
Canada have cooperated wholeheartedly in these 
The list of participants in the Fourth 
Seminar (page 29) will show how many other organi- 
zations cooperate and is an indication of the aviation 


industry’s overriding interest in air safety. 


seminars. 


AWARDS FOR SAFETY 


These Seminars also furnish the opportunity to rec- 
ognize significant contributions to the safer utilization 
of aireraft by the awarding of special plaques to selected 
individuals or organizations. 
awarded to: 


This year they were 


* Director. 


Technical Session in progress from early morning until late at night 
at the Bermudiana. 


The Republic Aviation Corporation 


“for early perceiving and establishing the importance of a de- 
partment specializing in Design Safety” 


Captain P. P. Cocquyt, Chief Pilot, Sabena Air Lines 
“for developing a theory of sensory illusions which explains several 
mysterious accidents of the past and which should be helpful in 
avoiding accidents in the future” 


John Lindberg, Sperry Gapomane. Company, and Pan American 
or irways 


“for developing the electronic Engine Analyzer which enables the 
crew to isolate power plant malfunctioning in flight” 


The Directorate of Flight Safety Research, U.S.A.F. 
“for establishing the significance of safety as an integral part of 


operating efficiency” 

The awards are in the form of a symbolic plaque 
shaped in the triangular form of modern aircraft wings. 
The words “Flight Safety Foundation” bound the 
triangle. The center of the triangle is occupied by a 
profile of the Globe, with the 24 hours of the clock shown 
on the periphery to denote that distance is now 
subordinate to time. 

The vertical legs of the “‘M’s”’ are shaped in the form 
of screw jacks pressing against the Globe, the whole 
representing the idea that the airplane is squeezing the 
world into smaller space through intelligent use of 
man, machine, medium—but with safety. In each 
corner of the triangle is an “‘eye’’ to denote that avia- 
tion requires constant vigilance if it is to reach the 
objective of becoming the safest form of transporta- 
tion. (See page 22.) 


Fire Foam on Runway Saves Airplanes 


The plaques, donated by Aviation Week, were pre- 
sented at an “award” dinner. The occasion was for- 
tunate in having General O'Keefe, of the Directorate 
of Flight Safety Research, U.S.A.F., present to show 
how a small item in the Directorate magazine Flight 
Safety had saved at least three fighter airplanes from 
destruction saving the taxpayer almost $1,000,000. 
His motion picture showed a fighter that had been de- 
stroyed because it landed with its nose wheel cocked 
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Captain P. P. Cocquyt receiving the Flight Safety Award from 
the hands of Wing Comdr. E. M. Ware, Director, Bermuda Board 
of Civil Aviation. 


over to one side. This was followed by motion pic- 
tures showing how this type of accident can be avoided 
very simply by spraying the runway with fire extinguish- 
ing foam in accordance witha suggestion in Flight Safety. 
The guests were then held spellbound by a taperecording 
of a jet pilot describing the serious troubles that befell 
him on a ferry flight because of minor departures 
from good practice, such as leaving his flashlight be- 
hind. 


THE DISCUSSIONS 


Eight of the 45 discussions of this Seminar are re 
produced in this issue of the AERONAUTICAL ENGINEER- 
ING Review. This does not mean that others are of 
less importance. Some were of an organizational 
nature rather than technical. Typical of these non- 
technical but important talks was the discussion on 
crew discipline entitled “Crime and Punishment” 
by Dr. Kenneth Andrews, of Harvard, and ‘““ALPA 
( \rganization for Safety”? by Clarence Sayen, President 
of the Air Line Pilots Association. They will be 
published by the Flight Safety Foundation, along with 
other discussions, unless they were oil-the-record. 
There is a special demand for one paper in particular, 
“Sensory Illusions of Pilots’ by P. P. Cocquyt. His 
theories have already been used officially by the C.A.B. 
to help explain air transport accidents. This will 
be available from the Flight Safety Foundation. 


Medical 


The talk on Heart Troubles by Dr. J. E. Smith will 
be published in the American Heart Journal. He 
said that the crux of life is ability of the heart to accel 
erate blood. The pattern of this acceleration denotes 
either trouble or normality.’ The Bureau of Stand 
ards is developing an instrument to predict heart 
trouble with this as the key. 


MARCH, 1953 


Captain Peterson’s paper on “‘Ventilation’’ ques- 
tioned the amount of permissible exposure to carbon 
monoxide and pleaded for the discontinuance of re- 
circulated air in the pilot compartment. This was 
supplemented by Captain Buck’s discussion of crew 
efficiency as affected by passing through several time 
zones. These will be available from Flight Safety 
Foundation. 

Dr. Ludwig Lederer on “Pilot Aging’ declared that 
heart disease and cancer were probably the only serious 
threats to a pilot’s existence and that chronological age 
is not a true criteria for measuring pilot competency. 
The point at issue is: ‘‘When are physiological and 
psychological changes due to aging no longer compen 
sated by judgment, skill, and experience.” 

The discussion on “The Economic Justification of 
Flight Recorders’’ is awaiting a detailed supplement 
Automatic records can ease the burden of maintaining 
logs; they also may improve crew efficiency, antici- 
pate an accident, and provide valid testimony after an 
accident. 

Dr. Kidera showed the advances being made to main 
tain flight crews in an “‘airworthy” condition by antic 
ipating and preparing for organic troubles. His 
paper on “Predictive Diagnosis’ will be found on 
page 31. 


Approach and Landing: The Aerial Ballet 


About 20 per cent of serious accidents occur on 
approach and landing. Captain Jenks’ talk on this 
subject is not reproduced here because he presented 
a more elaborate paper on this subject at the 1953 
Annual Meeting of the I.A.S. But his opening re 
marks are of interest: 

‘The safe termination of any flight is the payoff of any 
type of aerial transit, whether it is commercial or pleas 
ure and it also applies to a high percentage of military 
operations. The ordinary aspects of landing an air 
craft involve such things as pavement, speed, weight, 
control, reasonably clear approaches, and many other 
things. All of these make interesting topics, but | 
believe the subject of prime importance is the approach 
ind landing of aircraft 7n weather. 

“In a brief way, this will be a description of the aerial 
ballet that takes place in the clouds adjacent to every 
major air terminal during weather. The show is an 
all-star cast and the spotlight is on the star of the mo 
ment—the aircraft on final. Let anyone of the sup 
porting cast miss a cue or muff a line and the whok 
show is fouled up.” 

Brantley, of Cornell, brought the group up to dat« 
on Doppler Radar and continuous-wave radar tech 
niques for collision prevention. His talk is availabl 
from Flight Safety Foundation. It was supplemented 
by a motion picture of a surveillance radar scope in the 
New York area, which showed the immense amount o! 
traffic that has to be handled and confirmed the aerial 
ballet concept of Jenks. Sam Saint discussed ‘‘Air 
borne Radar’’ and related problems. Christenson, of 
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AIR 


United, showed the latest in anticollision lights. 
Mel Gough discussed some of the reasons why it takes 
time for an airplane to change its attitude and how this 
can be dangerously critical on an approach. 

Haynes’ report on “Final Approach Visibility 
Studies” is on page 44. 

Karl Fairbanks showed how approach, landing, and 
take-off can be scientifically evaluated by a new pho- 
tographic method. This paper is available from 
Flight Safety Foundation. 


Safety Concepts 


The talk by McInnis on “Internal Communications 
in the Safety Program’’ highlighted the oft-neglected 
point ‘““There is One Thing Certain—The Safety Pro- 
gram Will Not Be Fully Effective Until the Employee 
Accepts The Ideas As His Own.”’ Flight Safety Foun- 
dation will publish this paper. 

Mr. Hayhurst (British Ministry of Supply) created 
considerable controversy in his talk on “Training of 
Designers on Safety Problems’ by questioning the ad- 
visability of safety organizations as such. He said 
that cooperation between government authorities and 
the (British) industry is such as to make designers 
continually alert to questions of safety; a contributory 
factor is the compactness of the British industry. 
Hence, design safety organizations such as used by 
several American manufacturers are not necessary. 
This paper will be published later. 


Compulsory Safety Codes 


Muench’s paper on “ICAO’s Concept of Airworthi- 
ness Requirements’? brought out an interesting regu- 
latory problem: 

‘The status of the international airworthiness code is 
at present a somewhat peculiar one. Contracting 
States are not at present under any obligation to issue 
certificates of airworthiness classifying airplanes in 
an ICAO Transport Category. Any State may, 
however, do so if it so desires, provided that the air- 
plane so certificated meets the specifications established 
in the code for the category concerned. So far little 
use has been made of this provision and existing Cer- 
tificates of Airworthiness still classify airplanes in 
national categories of airworthiness. Nevertheless, 
since existing national codes in general include the ma- 
terial specified in the international code, most of the 
transport airplanes built at present would be eligible 
for certification in an ICAO category. 

“This concept of an International Airworthiness 
Code was not originally envisaged. The international 
code has been prepared on the assumption that it 
would form the basis for the issue of certificates that 
would be recognized internationally for the purpose of 
flight over the territories of Contracting States and 
it could be applied without much elaboration on a 
national basis. At first sight, it appeared that a 
single airworthiness category could include all air- 
planes intended for the public transport of passengers, 
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Clarence Sayen, President, Air Line Pilots Association. 


cargo, or mail in international air services. The idea 
of having a single category of transport airplane, how- 
ever, had to be dropped as it was realized that one cate- 
gory could not, in detail, cover certain airplane types 
that have shown in the past a high level of safety when 
used under appropriate operating conditions. Thus 
Contracting States were faced with the problem of 
establishing a suitable system of various transport 
categories. This problem as was mentioned before is 
at present not completely solved. The ICAO Council 
took subsequently the view that compulsory applica- 
tion of the international code could not be required 
until at least such time when the code would define a 
complete set of airworthiness categories. 

“The degree of completeness as well as the amount of 
detail into which ICAO airworthiness standards should 
go is unfortunately a somewhat contentious matter, 
and various ICAO bodies are at present studying a 
policy that might be accepted universally in this respect. 
The broad question is can an airplane embodying a 
feature for which there are no applicable ICAO stand- 
ards be certificated in an ICAO category?” 


Flight Safety Foundation will publish this paper. 


Accident Survival and Evacuation 


Dr. King’s paper on “Time Losses In Emergency 
Evacuation” is appropos of the current interest in 
high-density aircraft. The public does not think in 
terms of statistics but in terms of disagreeable conse- 
quences. Dr. King shows how some of the consequences 
may be made more acceptable by proper training 
and facilities. Avelar described his development of a 
self-contained emergency evacuation slide. See page 37. 
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Noise 


Noise is probably the most important problem facing 
the air transportindustry. Noise may require a pilot to 
follow unusual maneuvers to avoid disturbing our “‘good 
neighbors” below. Swartzel’s paper on noise is an 
excellent summary of the situation. His outlook for 
a solution seems pessimistic, but perhaps the very im- 
portance and difficulty of the challenge will produce 
the answers. See page 49. John Groves, of the A.T.A. 
had everybody weeping when he described the prob- 
lems that noise creates for the air lines! 


Incident Reporting 


It is significant that the Strategic Air Command was 
recently awarded the Daedalian Trophy for its out- 
standing success in lowering its accident record. The 
reporting of “‘incidents’ that are not yet “accidents” 
contributed importantly to this success. It is extremely 
difficult to persuade pilots to report near misses and 
other incidents. On page 32 Col. Ellis tells how 
S.A.C. went about it. 


Human Engineering 


Norris, of Boeing, described a new system for passing 
safety information (design type) on to large design 
staffs. Dr. Seitz introduced a new symbol into en- 
gineering design. The “H”’ factor. It represents the 
knowledge accumulated by psychologists, physiolo- 
gists, and physicians which may be applied by the 
engineer to adapt this design more efficiently to the user. 
This fascinating study of designing the machine to 
fit the man is assuming prominent importance in avia- 
tion. Its importance to accident prevention is obvious 
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whenever a crash is ascribed to ‘Pilot Error.’ This 
paper is reproduced on page 42. 

The excellent record of M.A.T-S., in view of its world- 
wide obligations, is due in large part to its Pilot Stand- 
ardization Program; a system for training and provid- 
ing for periodic technical exercises which promotes uni- 
form procedures so that crew members become coor- 
dinated teams. This paper will be available from 
Flight Safety Foundation. 

The Angle of Attack Indicator, courtesy of Steve 
McClellan, The Land Air Engine Analyzer, the Crash 
Fire Rescue Operations at Kindley Air Force Base, the 
air-sea rescue demonstrations with the cooperation of 
M.A.T.S., and the U.S. Coast Guard furnished all the 
participants with useful information and unforgettable 
experiences. 


Survival 


The problems of crash survival face the designer 
when preventive measures fail and accidents occur 
Dr. King’s discussion on emergency evacuation has 
already been mentioned. His motion pictures on 
ditching problems showed that there is much room 
forimprovement. What about ability to use the emer- 
gency exits? How can passengers be given more assur 
ance of surviving a crash with little or no injury? 
After they get out of the airplane how will they survive 
life on a raft or in the tropics? An _ interesting 
film by Beech showed the benefits of shoulder harness. 
For clues on other problems read De Haven’s remarks 
on “Rearward- and Forward-Facing Seats,’’ page 40, 
and Nesbit on “Survival Worldwide” on page 55. 


Now you see why we worked from 9 a.m. to midnight! 


Sessions — Aiir Safety Seminar 


Tuesday, November 18 


Evening—Announcements and Registration 


Wednesday, November 19 


Morning 
Flight Recorders 


Film of an Actual Crash, Jerome Lederer. 

Economic Justification of Flight Recorders, Ira Thatcher. 

Message Repeater, Mohawk Business Machines, 47 West 
St., New York. 

Description of Recording Instruments—Peravia (Swiss), 
SFIM (French), NADAR (North American), Tape; 
Ruland M. Woodham. 

C.A.A./C.A.B. Recorder Program, John Easton and John 
Chamberlain. 


Medical—Chairman, Dr. Ludwig Lederer 


Irregularity of Pilot Living on Efficiency, Robert Buck. 
Cockpit Ventilation, Capt. Vernon Peterson. 


Predictive Diagnosis, Dr. G. J. Kidera. 
Pilot Aging, Dr. J. E. Smith and Dr. Ludwig Lederer 


Luncheon 
“Crime and Punishment,’’ Prof. Kenneth Andrews. 


Afternoon 
Accident Survival—Chairman, Capt. R. L. Burke 

Rearward- vs. Forward-Facing Seats, Hugh De Haven 

Elimination of Some Time Losses in the Emergency Evacua- 
tion of Passengers from Airplanes, Dr. Barry King. 

A Program for Study of Passenger Escape and Survival Fo 
lowing Ditching, Dr. Barry King. 

Shoulder Harness Film, Beech Aircraft Corporation. 

New Developments in the Evacuation Chute, John Avelar 

Angle of Attack Indicator, Stephen McClellan. 


Evening 
ALPA Organization for Safety, Clarence Sayen. 
Anti-Skid Tire, Edward Dye. 
Sensory Illusions, Capt. P. P. Cocquyt. 
Land-Air Engine Analyzer, Robert Cain. 
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AIR SAFETY 


Thursday, November 20 


Morning 


Human Problems 


Realism in Crew Training, Robert Buck. 
Survival Worldwide, Paul H. Nesbitt. 


Performance 

The Approach and Landing Problem, Arthur Jenks. 

Mushing, Melvin Gough. 

Final Approach Visibility Studies at Airports in the United 
States, B. C. Haynes. 

A New Instrument for Accurate Determination of Landing, 
Approach, and Take-off Technique and Checking Instru- 
mentation, Karl Fairbanks. 


Afternoon 
Chairman, William Littlewood 


Noise, John Groves. 
A Review of the Problem of Noise from Aircraft, Karl 
Swartzel. 


Human Problems 
Incident Reporting, Col. Frank Ellis. 


Pilot Standardization Program, Col. Raymond L. Curtice. 
The ‘‘H”’ Factor, Clifford Seitz. 


Evening 


AWARD DINNER—‘Recording of an Incident,’’ 
Brig Gen. Richard J. O’Keefe 


List of Participants in 


Professor Kenneth Andrews, Associate Professor of Business Ad- 
ministration, Harvard Graduate School, Soldiers Field, Boston 
63. 

John F. Avelar, Field Engineer, Air Cruisers Company, 32 Well- 
ington Ave., Clifton, N.J. 

R. L. Barner, Aviation Safety, C.A.A., Idlewild Airport, Jamaica, 

G. J. Bindewald, Aeronautical Sales and Service Manager, Thomas 
A. Edison Company, Inc., 51 Lakeside Ave., West Orange, 
NJ. 

James Brantley, Jr., Physics Department, Cornell Aeronautical Labo- 
ratory, Inc., P.O. Box 235, Buffalo 21. 

Frank A. Breen, Aeronautical Sales Engineer, Sperry Gyroscope 
Company, Great Neck, L.I., N.Y. 

W. K. Brett, Shell Oil Company of Bermuda. 

Captain Gerard T. Bruens, Deputy Head of Flight Operations, KLM 
Royal Dutch Airlines, Schiphol Airport, Amsterdam, Holland. 

Robert Buck, 157 Brightwood Ave., Westfield, N.J. 

Captain R. L. Burke, Operations Officer, Search and Rescue Division, 
Eastern Area, U.S. Coast Guard, 80 Lafayette St., New York. 

Robert Cain, Assistant Chief Engineer, Land Air, Inc., 440 West 
Superior St., Chicago 10. 

John M. Chamberlain, Director, Bureau of Safety Regulation, Civil 
Aeronautics Board, Washington, D.C. 

Carl Christenson, Director of Safety, United Air Lines, Inc., Stapleton 
Airfield, Denver. 

Captain P. P. Cocquyt, Chief Pilot, Sabena Airlines, 261 Avenue 
Paul Deschanel, Schaerbeek, Belgium. 

Richard T. Crane, Coonamessett Ranch Company, Hatchville, Mass. 

Frank Crismon, Manager of Flight Operations, United Air Lines, 
Inc., Denver. 

Colonel Raymond L. Curtice, Chief, Chief Pilot Division, Ha. 
M.A.T.S., Andrews Air Force Base, Washington 25, D.C. 
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Friday, November 21 


Morning 
Human Problems 
Internal Communications, Eugene Norris, Capt. Frank 
Crismon, and |. C. Mclnnis. 
Communications and Lighting 
Latest Developments on Safety Aspects of Airborne Radar, 
Dr. James Brantley, Jr. 
Radar Film, Airborne Instruments Laboratory. 
Terminal Area Radar Traffic Control, S. P. Saint. 
Anti-Collision Lights, Capt. Carl Christenson. 
Fire 
Current Status, A. H. Hobelmann. 
Detection, G. J. Bindewald. 


Afternoon 
Demonstrations at Kindley Air Force Base and U. S. 
Coast Guard Ocean Station Vessel McCulloch 


Static Display—Rescue, Land and Sea, Kindley Air Force 
Base, Capt. Anthony Ruby. 

Crash Fire Rescue Demonstration. 

Life Boat Drop. 


Evening 
Ocean Station Vessel McCulloch—Night Rescue 
Demonstration 
ICAO Concepts, Albert Muench. 


The Training of Designers on Safety Problems, J. D. Hay- 
hurst. 


the Air Safety Seminar 


Allen Dallas, Director, Engineering Division, Air Transport Associa- 
tion of America, 1107 Sixteenth St., N.W., Washington 6, 
Be. 

Hugh De Haven, Director, Crash Injury Research, Cornell University 
Medical College, 1300 York Ave., New York 91. 

Major E. A. Dingivan, Kindley Air Force Base, Bermuda. 

Howard Dodge, Technical Instructor ““A,’’ United Air Linzs, Inc., 
P.O. Box 3000, South San Francisco. 

Edward R. Dye, Head, Industrial Division, Cornell Aeronautical 
Laboratory, Inc., 4455 Genesee St., Buffalo 21. 

John Easton, Deputy Director, Technical Development and Evalua- 
tion Center, C.A.A., P.O. Box 5767, Indianapolis 21. 

Colonel Frank W. Ellis, Chief, Flying Safety Division, Directorate of 
Operations, Strategic Air Command, Offutt Air Force Base, 
Omaha, Neb. 

Karl J. Fairbanks, Vice-President, Sherman Fairchild & Associates, 
Inc., Room 4628, 30 Rockefeller Plaza, New York. 

Lieutenant Colonel R. F. Fender, Chief, Air Safety Branch, Ha. 
M.A.T.S., Andrews Air Force Base, Washington, D.C. 

Herbert Fisher, Director of Airport Development, Port of N.Y. 
Authority, 111 8th Ave., New York. 

Melvin Gough, Chief of Flight Research, National Advisory Com- 
mittee for Aeronautics, Langley Fizld, Hampton, Va. 

A. R. Gringlay, British Society of Licensed Ajircraft Engineers, 
Finsbury Circus House, Bloomfield St., London E.C. 2, England. 

John Groves, N.Y. Operations Office, Air Transport Association of 
America, Room H-901, 270 Park Ave., New York. 

Peter Hadfield, Technical Assistant to Civil Air Attaché, British 
Embassy, Washington, D.C. 

George Haldeman, Chief, Aircraft Engineering Division, Civil Aero- 
nautics Board, Washington 25, D.C. 

Allen B. Hallman, Airworthiness Inspector, Technical Division, Bu- 


reau of Safety Investigation, Civil Aeronautics Board, Washing- 
ton 95, D.C. 

|. J. Hammill, Manager, Aviation Division, Walter Kidde & Company, 
Inc., 675 Main St., Belleville, NJ. 

J. D. Hayhurst, British Ministry of Supply, Room 206, St. Giles Court, 
1-13 St. Giles High Street, London W.C. 2, England. 

Benearthur C. Haynes, Acting Chief, Station Facilities and Meteoro- 
logical Observations Division, U.S. Weather Bureau, Washing- 
ton 25, D.C. 

Lieutenant Barry L. Hayter, Royal Canadian Navy, Room 3603, ‘‘A”’ 
Bldg., NDHQ, Ottawa, Canada. 

Edward B. Heyl, Chief, Statistical Division, Bureau of Safety Investi- 
gation, Civil Aeronautics Board, Washington 25, D.C. 

A. H. Hobelmann, Assistant Vice-President, Walter Kidde & Com- 
pany, Inc., 201 Mills Bldg., Washington, D.C. 

Howard Holmes, Vice-President & General Manager Development 
and Sales, Simmonds Aerocessories, Inc., Tarrytown, N.Y. 

A. B. Hunter, Chief Technical Officer, The British Aviation Insur- 
ance Company, Ltd., Air Safety and Surety Division, Basildon 
House, Moorgate, London E.C.2 , England. 

Arthur Jenks, Chief, Flight Inspection Division, Office of Federal 
Airways, Civil Aeronautics Administration, Washington 25, 
D.C. 

Alexander Kartveli, Vice-President and Chief Engineer, Republic 
Aviation Corporation, Farmingdale, L.|., N.Y. 

Dr. G. J. Kidera, Medical Director, United Air Lines, Inc., 5959 S. 
Cicero Ave., Chicago 38. 

Dr. Barry King, Research Executive, Medical Division, Civil Aero- 
nautics Administration, Washington 25, D.C. 

Brigadier General Richard J. O'Keefe, Director of Flight Safety 
Research, U.S.A.F., Norton Air Force Base, San Bernardino, 
Calif. 

Lieutenant Dennis Kings, Royal Canadian Navy, Room 3603, “A” 
Bldg., NDHQ, Ottawa, Canada. 

Otto E. Kirchner, Director of Operational Engineering, American 
Airlines, Inc., N.Y. Airport Station, Flushing 71, N.Y. 

Randall W. Kirk, Assistant Operations Manager, Pan American World 
Airways, Inc., N.Y. International Airport, Jamaica, N.Y. 
Edward Koneczny, Chief, Airworthiness Division, Bureau of Safety 
Regulation, Civil Aeronautics Board, Washington 25, D.C. 

Dr. Ludwig G. Lederer, Medical Director, Capital Airlines, Inc., 
Washington National Airport, Washington, D.C. 

John E. Lindberg, Jr., Lindberg Instrument Company, 1808 Harmon 
St., Berkeley 3, Calif. 

David Little, Assistant to Director—Flight, American Airlines, Inc., 
La Guardia Field, N.Y. Airport Station, Flushing, N.Y. 

William Littlewood, Vice-President—Engineering, American Air- 
lines, Inc., 918 Sixteenth St., Washington 6, D.C. 

George Lothian, Superintendent of Flying, Trans Canada Airlines, 
c/o Flight Operations, International Aviation Bldg., Montreal, 
P.Q., Canada. 

Captain D. B. MacDiarmid, U.S. Coast Guard, Elizabeth City, N.C 

Stephen A. McClellan, President, Specialties, Inc., Skunks Misery 
Road, Syosset, L.I., N.Y. 

lra C. McInnis, Manager, Safety Administration, American Airlines, 
Inc., Le Guardia Field, Flushing, N.Y. 

Edward C. Marsh, Civil Aeronautics Administration, Federal Bldg., 
Idlewild Airport, Jamaica, N.Y. 

Captain George C. Miller, U.S.N., A.N.D.B., Civil Aeronautics 
Administration, Washington 25, D.C. 

Albert Muench, Technical Officer, International Civil Aviation 
Organization, International Aviation Bldg., Montreal, P.Q., 
Canada. 

Paul H. Nesbitt, Chief Arctic Desert Tropic Information Center, Air 

University, Maxwell Air Force Base, Ala. 
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Eugene Norris, Airworthiness Engineer, Boeing Airplane Company, 
Box 3107, Seattle. 

Lieutenant Commander Frederick W. Oliver, U.S. Naval Aviation 
Safety Activity, Naval Air Station, Norfolk, Va. 

William Parry, British Society of Licensed Aircraft Engineers, Fins- 
bury Circus House, Bloomfield St., London E.C. 2, England 

Frederick de W. Pingree, Research Associate, Woods Hole Oceano- 
graphic Institution, Woods Hole, Mass. 

Frank Taylor, Airworthiness Inspector, Technical Division, Bureau of 
Safety Investigation, Civil Aeronautics Board, Washington 95, 
D.C. 

Captain Vernon Peterson, Blue Mill Rd., New Vernon, N.J. 

Captain Carl Rach, Operations Manager, Colonial Airlines, Inc., 
La Guardia Field, N.Y. 

J. Henry Reisner, Aeroquip Corporation, P.O. Box 529, Hagers- 
town, Md. 

Clarence Robey, Manager of Flying—Domestic, Trans World Air- 
lines, Inc., 10 Richards Rd., Kansas City, Mo. 

Captain Anthony P. Ruby, Chief, Emergency Equipment Section, Air 
Safety Branch, /CHPD/D/OPR, Hq. M.A.T.S., Andrews Air 
Force Base, Md. 

S. P. Saint, Director, A.N.T.C. Division, Air Transport Association 
of America, 1107 Sixteenth St., N.W., Washington 6, D.C 
Clarence Sayen, President, Air Line Pilots Association, 55th St. & 

Cicero Ave., Chicago. 

Everett B. Schaefer, Chief Technical Engineer, Canadair, Ltd., P.O 
Box 6087, Montreal, P.Q., Canada. 

Walter A. Scheland, Superintendent, Technical Service Scandinavian 
Airlines System, Idlewild International Airport, Jamaica, N.Y. 

Dr. Clifford Seitz, Head, Program Division, Human Engineering, 
U.S.N., Special Devices Center, Sands Point, L.I., N.Y. 

Captain William D. Shields, Assistant Chief of Aviation Division, U.S 
Coast Guard, 13th & E Sts., N.W., Washington, D.C. 

Welman Shrader, Director of Publications, Institute of the Aeronauti- 
cal Sciences, 2 East 64th St., New York 21. 

Dr. J. E. Smith, Chief, Medical Standards Branch, Medical Division, 
Civil Aeronautics Administration, Washington 25, D.C. 

E. Maurice Smith, Shell Oil Company of Bermuda. 

Robert K. Souter, Hq., Tactical Air Command, Langley Air Force 
Base, Hampton, Va. 

R. R. Stark, Chief Maintenance Engineer, Eastern Air Lines, Inc., 
P.O. Box 787, International Airport Branch, Miami 48, Fla. 
William Stieglitz, Design Safety Engineer, Republic Aviation Cor- 

poration, Farmingdale, L.|., N.Y. 

Karl D. Swartzel, Sta Scientist, Cornell Aeronautical Laboratory, 
Inc., 4455 Genesee St., Buffalo 21. 

lra Thatcher, Staff Assistant, Dept. of Safety, United Air Lines, Inc 
P.O. Box 3000, South San Francisco. 

Jack Vitol, Equipment, Civil Aeronautics Administration, Washing- 
ton 95, D.C. 

Chris Walk, Columbus Air Force Base, Columbus, Miss. 

Wing Commander E. M. Ware, Director, Bermuda Board of Civil 
Aviation, Kindley Field, Bermuda. 

James F. Woodall, Engineering Representative, Consolidated Vultee 
Aircraft Corporation, San Diego, California. 

Ruland M. Woodham, Administrator, Cornell-Guggenheim Aviation 
Safety Center, 2 East 64th St., New York. 

Harold Young, Il, Flight Safety Engineer, Douglas Aircraft Company, 
Inc., 3000 Ocean Ave., Santa Monica, Calif. 


Flight Safety Foundation 


Jerome Lederer, Director. 
Gloria Heath, Executive Assistant to Director. 
William Person, Manager, Division of Air Transportation. 
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Predictive Diagnosis 


G. J. KIDERA, M.D.7 
United Air Lines, Inc. 


™ ABILITY TO PREDICT the course and outcome of a 
medical and surgical condition has always been a 
challenge to the medical profession. Formerly, a doc- 
tor's clinical ability, as far as the patient or family was 
concerned, was based to a certain extent on his guess as 
to when the crisis of pneumonia would occur or when an 
infirmed patient would die or get better. If the early 
physicians could have evaluated a patient and could 
have stated that he would be dead in 3 weeks or break 
out in a rash in 2 days, his stature as a physician would 
have been elevated. Predictive diagnosis takes on an 
entirely different aspect in aviation medicine. In a 
sense, every time a doctor makes a diagnosis he makes a 
prediction. Once a diagnosis is made, usually the doc- 
tor focuses his attention on certain organs or parts of the 
anatomy because he knows of the likelihood of these 
parts becoming affected or breaking down. Ina broad 
category, this can be termed predictive alertness. We 
are aware of the relation of obesity to heart and blood 
vessel diseases. We do know that certain body types, 
such as the tall asthenic, tend to develop lesions of the 
gastrointestinal tract. These correlations and statis- 
tics are of profound interest—but only to insurance 
companies and statisticians. When we deal with a 
single individual, we must be attuned to all possibilities, 
and probabilities become only a small factor. When a 
doctor sees a patient and suspects a certain disease, he 
cares little that the illness only occurs in 1 per 100,000, 
since this may be the one in question. 


One phase of our job is, of course, to attempt to as- 
certain that a certain illness or injury is completely 
cured and that adequate convalescence has been ef- 
fected prior to returning our flight personnel to active 
flying duties. Of even greater significance, I believe, is 
an attempt at a clinical analysis of a pilot in order to 
make a so-called preclinical diagnosis. (See Fig. 1.) 
Certain clinical conditions can develop without any 
warning. These diseases, which have no premonitory 
signs, defy detection in spite of all of the clinical tests 
we have at our disposal. I have in mind here, prima- 
rily, diseases of the heart and blood vessels. We all 
have heard of the rare but nevertheless highly publi- 
cized instances of individuals who have had a careful 
physical and laboratory examination and who have 
been given a clear bill of health, only to collapse within 
hours of the time that they were pronounced in perfect 
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physical condition by the doctor. Fortunately, these 
instances are extremely rare. The majority of clinical 
conditions give us some warning, either by way of symp- 
toms evident to the patient or some test or diagnostic 
sign elicited by the examining physician. The ideal of 
Aviation Medicine is that of making a diagnosis pre- 
clinically—that is, before the advent of a sign or symp- 
tom that makes the patient aware that something is 
amiss. Somewhere along the scale of normalcy to 
frank manifest disease, the patient or physician becomes 
aware of certain abnormalities, and it can be determined 
that a certain pathologic condition is developing. In 
our medical departments, we attempt to study the in- 
dividual minutely in order to detect deviations prior to 
their reaching sufficient magnitude to be noticed by the 
patient and by proper corrective measures and treat- 
ments reverse the process and return the structure to as 
close to normal as possible. Here again, we are occa- 
sionally faced with an irreversible process, and in spite 
of all treatment and corrective measures the condtion 
progresses. 


Aviation Medicine today is aimed at determining 
trends and tendencies toward pathologic states and the 
institution of adequate treatment in order to reverse a 
disease process regardless of how slight and apparently 
insignificant. Certain medical diseases today are 
known to be due to a deficiency or abnormal internal 
function. Diabetes is an excellent example of a defi- 
ciency of an internal secretion that, when supplied to 
the patient, can help him to carry on a relatively normal 
life. And so it is with several other diseases. In cer- 
tain forms of arthritis, the addition of a hormone can 
practically restore a crippled patient to normalcy. As 
research continues, I am certain that many other dis- 
eases will be found to be on a deficiency basis, and it may 
well be that the introduction of some biochemical sub- 

(Concluded on page 48) 
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? THE INCIDENT REPORT dates back 


em HISTORY O1 

to the first days of aviation when, during hangar 
flying sessions, pilots exchanged flying experiences 
regarding their near accidents. 
experiences found their way into print, but in most 
cases they were never recorded. 


Occasionally, these 


In fact, until just a 
few years ago, no systematic attempt had been made 
to explore the source of information afforded by the 
so-called incident. 

It is generally recognized that incidents occur in far 
greater numbers than accidents and, therefore, can 
provide a wealth of information if an effective means 1s 
devised to ensure a continuous flow of data from this 
source to those concerned with safety. 

Primarily, the foundation of accident prevention 
measures evolves from experience. From time to time, 
these measures are supplemented by lessons learned 
as a result of aircraft accidents. The principal draw 
backs in basing new measures solely on accident causes 
are: 

First, a great loss must be sustained before the cause 
is determined; secondly, in many cases when there are 
no survivors, the causes are based on assumptions; 
and, thirdly, many times a series of accidents must oc 
cur before the cause is confirmed. Obviously, the un 
safe conditions or practices existed before the accidents 
occurred. Another serious limitation of the prevention 
program which is principally concerned with accident 
postmortems is that, in many air operations, accidents 
are so infrequent that little or no information is avail 

Presented at the Air Safety Seminar of the Flight Safety Foun 


dation, Inc., November 19-21, 1952, Bermuda. 
* Chief, Flying Safety Division. 


Incident 
Reporting 


Col. Graank W. Ellis, U.S.A.F.* 
HAG., Strategic Ain Command 


able for a continuing emphasis on safety. It has been 
our experience that, immediately following an accident. 
the affected organization is definitely safety conscious 
This consciousness dwindles away as time erases the 
memory. While it will always be necessary to exploit 
every lesson learned from accidents, I believe that even- 
tually we must recognize the limitations of a program 
of prevention that deals almost entirely with accident 
studies. 

This fact came to be realized in the Strategic Air Com- 
mand several years after the first great emphasis was 
placed on accident reduction following World War II. 
The accident rate throughout the Air Force soared as a 
result of the rapid demobilization that deprived us of a 
large percentage of experienced personnel, particularly 
in the maintenance field. In 1949, when the aircraft 
accident rate was 54 accidents per 100,000 hours of 
flying, personnel in flying safety had a wealth of infor- 
mation upon which to formulate preventive measures. 
These measures were applied and the rate dropped to 
41 in 1 year, a reduction of 24 per cent. In 1951, the 
rate was reduced to 30 accidents per 100,000 hours. It 
was at this point that further reduction became diffi- 
cult. We were confident that some progress could be 
made, but, if the gain was to be appreciable, we would 
have to look beyond our diminishing accident source. 
The rate did go down significantly to slightly over 15. 
We attribute this reduction to an intensive flying 
safety campaign, plus the institution of incident re- 
porting throughout the command. 

Our first experience with incident reporting began in 
late 1950. At this time, the Eighth Air Force estab- 
lished a requirement for the submission of incident 
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reports. 


As a result, some of these reports, which were 
of command-wide interest, were forwarded to Stra- 
tegic Air Command headquarters for action. Thus, 
the value of incident reporting came to be recognized, 
and the need for a command requirement became ob- 
vious. In May, 1951, a S.A.C. Regulation was pub- 
It was almost a duplication of the one used by 
the Eighth Air Force. 


lished. 
The initial response in submit- 
ting these reports was not great; however, much useful 
A large percentage 
emanated from MacDill Air Force Base, where tran- 
sitional training was being conducted with the B-47, 
Boeing’s six-jet bomber. Since the B-47 
is a revolutionary type of aircraft, the large number of 
incidents could be expected. 


information began to funnel in. 


medium 


It is significant to note 
that this was the first time that incident reporting had 
been used in connection with the operation of a new 
aircraft. All personnel at MacDill A.F.B. were thor- 
oughly indoctrinated in the preparation and submission 
of the reports, which were given wide dissemination. 
After processing a large number of reports, the Flying 
Safety Officer came to realize that the form being used 
was not entirely adequate. Many important items 
were omitted and there was little standardization. He 
then began to service-test a new form that had been 
developed by personnel from the American Institute 
for Research. This form proved to be much more suit- 
able and was adopted command-wide. 


I should like to point out that we feel the incident 
eport played an important part in making the B-47 
program at MacDill A.F.B. a success, insofar as safe 
operations were concerned. The number of accidents 
which occurred was less than had been experienced in 
similar operations using more conventional aircraft. 

Reproduced as Fig. | is the incident report form we 
now use. These forms are placed in all aircraft and in 
various operations and maintenance off-ces. A signa- 
ture is not required, and any other information that 
might identify the individual may be omitted. 

Far more incidents relative to materiel failure are 
submitted than those that reveal ma‘practices of crew 
members or other personnel. During the first year 
that the incident report requirement was in effect, a 
total of 490 incidents were reported. Of this number, 
‘3 or 17 per cent were operational in nature—1.e., they 
dealt with tower operators, GCA personnel, crew mem- 
bers, supervisory personnel, ete. The other 83 per 
cent inc uded materiel failure, maintenance errors, etc. 

It is rather difficult to discuss many incidents in de- 
tail, but I do think it would be of interest to at least 
learn of the action taken as a result of some of them. 
Only recently, a series of incident reports pointed up the 
fact that there was a lack of positive coordination 
among approach control, GCA, and tower operators. 
This condition was revealed at several of our stations 
through pilots submitting incident reports. Action is 
being taken at this time to rectify the situation. Inci- 
dent reports have also pointed up the fact that GCA 
personnel do not have access to weather information that 


There is reason to believe that 
this condition may have been a factor in several acci- 
dents occurring during actual GCA runs. Action is 
being taken now to provide a direct service from the 
weather off-ce to the GCA facility. 


is sufficiently current. 


Incidents dealing with materiel failure can be said 
to be a duplication of a report long required in the Air 
Force—the Unsatisfactory Report. This report is 
processed through maintenance channels and _ ulti- 
mately reaches Air Ma‘eriel Command. Because the 
action process on these reports is slow and because 
they are outside Flying Safety channels, we feel that 
the incident report fills an important need. I think I 
can best illustrate this with an example. 

About a year ago, three incident reports reached our 
headquarters relative to anti-icing and deicing de- 
ficiencies of C-124 equipment. These reports were so 
serious that they were brought to the attention of the 
Commanding General. As a result, he immediately 
restricted the operation of the aircraft from areas of 
heavy icing and wrote a personal letter to the director 
of Flight Safety Research, requesting his assistance in 
expediting modification of the equipment. The de- 
ficiencies of this equipment had been pointed up 
several times by Unsatisfactory Reports previously 
filed, but, meanwhile, several accidents were narrowly 
averted. 

The type of incident report that is most diff cult to 
secure is the one that concerns poor technique or judg- 
ment by crew members. Most people are reluctant to 
admit mistakes, particularly if they think they might 
be used as a basis for disciplinary measures. We are 
encouraged by the fact that we do receive a few reports 
of this nature now, and we expect to get many more as 
our program becomes mere firmly established. We 
received two reports similar in nature which seemed to 
indicate that the personnel involved were convinced of 
the importance to safety in revealing the circumstances, 
even though they reflect carelessness by crew members. 
On one occasion, a flashlight was laid just back of the 
engineer's throttles on a C-97. After the pilot had 
landed the aircraft, he was unable to reverse the 
propellers. Luckily, no accident ensued. In another 
case, a can of in-flight rations lodged in the copilot 
throttle controls when the pilot attempted to reduce 
power on final approach. These cases could well have 
gone unreported if the incident report were not func- 
tioning. 


In some cases, incidents hinge on flying violations. 
There is a certain area of unsafe flying operation which 
cannot be adequately covered by regulation. It is 
as desirable for tower operators to report any unsafe 
acts they observe as it is for a pilot to report unsatis- 
factory services from tower personnel. Recently at one 
of our stations, we received this report from the Base 
Operations Officer. A C-124 was observed to make a 
high fast approach, touching down 3,800 ft. down a 
5,200-ft. runway. Observers were so certain of 
imminent crash that crash crews were alerted 
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AIRCRAFT INCIDENT REPORT 


REPORTS CONTROL SYMBOL 


TO: (Enter Wing and Station) 
Commanding Officer 


ATTN: Wing Flying Safety Officer 


FROM: THRU: (Enter Squaaron and Station) 
Squadron Flying | Commanding Officer 
Safety Officer 


SECTION | - AIRCRAFT INCIDENT (To be filled in by peraon reporting incident and submitted to Squadron Flying Safety Officer) 


1. PLACE OF INCIDENT 


2. BASE DEPARTED 3. DATE AND Z TIME OF INCIDENT 


4-[ J oawn ousx 


8. CLEARANCE 


6. MISSION OR ACTIVITY ENGAGED IN 


PHASE OF FLIGHT 


?. 
a. TAXING TAKE-OFF CLIMB [__Jeever 


pescent [  ]approacn LANDING 


b. ALTITUDE (If applicable) 


OTHER (Specify) 


8. AIRCRAFT 
a. TYPE b, NUMBER c. ORGANIZATION AIRCRAFT ASSIGNED TO 
8. 


PERSONNEL (Completion of this item ie not mandatory) 


@. PERSON AT CONTROLS WHEN INCIDENT OCCURRED 


b. CREWMAN HAVING MOST KNOWLEDGE OF INCIDENT 


10. DESCRIPTION OF DAMAGE TO AIRCRAFT (not sufficient to be classified as an aircraft accident)” 


11. 


NARRATIVE REPORT (Rocord in narrative, with all possible detail, everything that ie 


known of the incident. Attach eketchee or photographs if available. See Footnote 1.) 


a. DESCRIBE WHAT LED TO THE INCIDENT 2 


b. WHAT DID YOu DOr? 


c. WHAT WAS THE IMMEDIATE ResucT?? 


d. WHAT, IN YOUR OPINION, WAS THE CAUSE OF THE INCIDENT?! 


@. WHAT DO YOU RECOMMEND TO PREVENT RECURRENCE?! 


12. DATE OF REPORT 


13. NAME OF PERSON REPORTING INCIDENT (Print or | 14. SIGNATURE (Optional) 


type) 


71 more space is required, use blank sheet of letter-size paper and indicate identificetion of item, i.e, lla (cont'd), etc. 


Fig. 1. Sample of Aircraft Incident Report. 
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INCIDENT 


they responded. ‘The pilot averted going off the run- 
way by turning onto a run-up area at the end of the 
runway, leaving a well-defined trail of rubber behind 
him for some distance. This report was forwarded to 
the commander concerned, accompanied by a letter 
from the Commanding General. The pilot’s statement 
that stemmed from the investigation was: ‘I was 
giving the copilot practice in landing long.’’ Needless 
to say, this pilot lost his aircraft commander status. 

Sometimes an incident will clarify an accident cause 
factor. S.A.C. Flying Safety Personnel have an inti- 
mate knowledge of all accidents occurring within the 
command. As they process incident reports, they are 
able to associate them with any accidents that could 
have been caused by the circumstances surrounding the 
incident. About 1'/: years ago, a B-36 was completely 
destroyed in an attempted go-around after one prop and 
a jet pod struck the runway. The accident-investiga- 
tion board felt that poor aileron control at slow speeds 
was a cause factor. A few months ago, an incident 
report was received which reported a malfunction in 
the aileron-locking system during landing, permitting 
only partial control. The circumstances were so simi- 
lar to those of the accident that the accident could 
have been caused by the malfunction. The system 
has since been modified. 

Occasionally, pilots report as incidents unsafe flying 
practices that they observe on missions. In one case, 
a B-36 pilot reported a fighter aircraft making dan- 
gerous passes on his aircraft. These attacks were 
unauthorized and were quickly curtailed by communi- 
In this re- 
gard, pilots are urged to submit reports of fighter at- 
tacks even when scheduled, for we feel that regula- 
tions are no guarantee of complete safety in this type 
of operation. Several serious accidents bear mute 
testimony to this belief. 


cation with the organization concerned. 


Of particular interest at this time are a number of 
incident reports that may lead to the determination of 
the causes of several serious accidents. 

About a month ago, an F-84 and pilot were lost when 
the aircraft went into a steep dive out of level flight 
and crashed without any apparent attempted recovery. 
The previous day, this pilot had experienced the same 
difficulty in flight but managed to pull out in time. 
When he was interviewed, he could not explain what 
had happened. The Wing Commander was of the 
opinion, following the accident, that the pilot was 
suffering from some abnormal mental condition and 
felt that the cause of the accident would never be de- 
termined. 

Shortly thereafter, a number of incident reports rel- 
tive to malfunction of the elevator trim-tab mechanism 
were submitted. One reads as follows: ‘“‘Aircraft was 
scheduled for high-altitude mission. The pilot found 
the elevator trim tab out of neutral position during 
walk around inspection. Upon starting the engine, the 
pilot neutralized the trim tab and made a normal take- 
off. He climbed to 42,000 ft. and remained there for 
2 hours. Pilot states that he did not use elevator 
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trim from take-off until the point was reached during 
let-down when he dropped his speed brake. Forward 
pressure was applied with both hands to counteract the 
pitch-up tendency of the aircraft. He attempted to 
roll in nose-down trim with no noticeable effect. The 
aircraft was landed successfully. A thorough inspec- 
tion of the elevator trim-tab mechanism revealed no 
malfunction.” 

As a result of this and several other similar incidents, 
an intensive investigation is being conducted in an at- 
tempt to determine their causes. The fighter people 
feel that their solution will have a direct bearing on the 
accidents that conceivably could have been caused by 
this difficulty. 

On November 7, a B-50 and crew were lost in the 
United Kingdom when the aircraft was seen to dive into 
the ground. About 10 min. prior to the crash, com- 
munication with the pilot indicated no difficulty. 
Weather at the time was overcast at 2,700 ft. with tops 
irregular at 7,000 to 9,000 ft. Severe turbulence had 
been reported in the area. However, other pilots 
flying through the same area experienced no difficulty. 
The investigation, to date, has not revealed a positive 
cause factor. 

An incident report submitted prior to the accident 
reveals a possible cause factor. In this case, another 
B-50 was letting down from 6,000 to 2,000 ft. Rate of 
descent was 500 ft. per min. When an attempt to level 
off was made, the elevator controls froze in this attitude. 
By applying extreme force the rate of descent was re- 
duced to about 150 ft. per min. The trim tab was in- 
effective and appeared to operate more freely than 
normal. Shortly thereafter, while in a turn, the control 
column snapped free violently, striking the pilot in the 
chest. The aircraft was thrown into a nose high atti- 
tude of approximately 50° to 60°. Recovery was ef- 
fected at 140 m.p.h. and a routine landing was made. 
Investigation revealed no cause. However, based on 
a previous incident report, the control cables or control 
surfaces may have been fouled. 

It can be assumed that, in the foregoing accidents, 
malfunction of the control systems was the best pos- 
sible cause borne out by the incidents. At least this 
assumption provides a sound basis for further study and 
corrective action. 

These examples will give you a general idea of the 
information received from our incident reporting pro- 
gram. It is as diversified as it is extensive. One of 
the prices which must be paid in supporting an inci- 
dent-reporting program is a large administrative com- 
mitment. It is necessary that no attempt be made to 
have the individuals submitting the report try to dis- 
criminate between what is important and what is not 
important. It is more profitable to discard many 
irrelevant incidents than to lose one of importance. 

In establishing and maintaining an effective inci- 
dent-reporting system, I feel that the following must 
be done: 

Initially, everyone must be impressed with the im- 
portance of an incident. This can best be handled by 


| 

| 
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an intensive educational campaign and abetted by dis- 
semination of corrective action taken as a result of 
incidents. 

In S.A.C. we have highlighted the importance of the 
incident by publishing articles on incidents by senior 
officers and a digest of pertinent incidents each month. 
Occasionally, incidents are the basis for an article in 
our Flying Safety publication, Combat Crew. Posters 
highlight their importance also. Down in our operating 
units, the monthly Flying Safety meetings point up the 
In this regard, we attempt to de 
velop a critical attitude among flight personnel to be 
satisfied with nothing but the best. 

Secondly, the submission of the report must be as 
convenient as possible, since it is voluntary. Our forms 


value of incidents. 


are readily available and simply designed. 

Third, the incident report must not be used as a basis 
for disciplinary action relative to the individual sub- 
mitting it, nor should it embarrass him. 
accomplished by concealing his identity and by positive 
assurance by authorities that no such action will be 
taken. Our program includes this stipulation. 

Fourth, positive corrective action must be taken and 
the results of such action made evident to all concerned, 


This can be 


particularly those responsible for the initial report sub 
We use our incident-report digest, special 
messages to the field, and dissemination within the 


mission. 


organizations to point up the constructive preventive 
measures that are effected. 

Fifth, credit should be given to individuals through 
whose efforts progress in safety is accomplished. Again, 
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we do this through written publicity, and it is done on a 
more personal basis in the units. 

Sixth, it must be common knowledge that reporting 
incidents is the privilege of all and is not restricted to 
flight personnel. 
publicity. In S.A.C., wings have flying safety officers 
who are able to follow the various aspects of the prob 


This again is a question of adequate 


lem and to apply emphasis where it is necessary. 
Seventh, any incident, no matter how insignificant, 

must be reported so that qualified personnel can evalu 

ate it. 


viously. 


The reason for this has been discussed pre- 


Eighth, a system must be set up to record and 
analyze incidents as thoroughly as accidents. In 5.A.C. 
headquarters, one officer devotes almost full time to 
this function. The value of such a system increases 
progressively with the accumulating reports. 

These are the basic principles upon which we have 
We feel that we have only be- 
gun and that full realization of our goal is far in the 
future. 


founded our program. 


However, we are greatly encouraged with the 
progress that has been made thus far. 

In closing, I should like to reiterate that we in $.A.C. 
consider that the incident has a great potential in air- 
craft accident prevention. 

The productive results already obtained justify 
further efforts, and I feel that the installation of inci 
dent reporting by all organizations operating aircraft 


can, and will, do much to further the cause of air 


safety. 


be sufficient. 


Members! 


All members of the Institute are invited to submit material concerning their activities for publication in the 


Attention 


“News of Members” columns of the Aeronautical Engineering Review. 
awards or honors received, and appointments to new or additional positions are some of the items that your 
editors believe are of interest to other |.A.S. members 


Photographs accompanying news items will be welcomed and will be used where practicable. 


Items will be considered on the basis of their timeliness and general interest. 


addressed to the News Editor, Aeronautica! Engineering Review, 2 East 64th Street, New York 21, N.Y. 


Responsibility for new developments 


A brief letter or postal card giving exact details will 


Correspondence should be 
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Elimination of Some Time Losses in Emergency Evacuation 


of Passengers from Airplanes 


BARRY KING* 
Research Office of Aviation Safety, C.A.A. 


INTRODUCTION 


F ema emergency evacuation is just one phase of 
passenger survival following accidents. Effective 
evacuation procedures are meaningful (1) only when 
the structure and interior design are adequate for pre- 
vention of incapacitating crash injury of airmen and 
passengers under the force-time pattern imposed by the 
impact; and (2) where means are provided for return- 
ing occupants to normal conditions of living when 
landings are made on the sea or on inhospitable 
terrain. I will consider only one aspect of crash 
injury, since this is essential in discussion of passenger 
escape; I will omit all discussion of survival following 
escape from the airplane, since this is beyond the scope 
of this report. 

In reporting on the results of studies carried out 
jointly by members of C.A.A., C.A.B., M.A.T.S., and 
A.T.A, I will attempt to present the principal findings 
from evacuation trials on five passenger transport air- 
planes and from analysis of operational experience. 
Methods and detailed results are presented in published 
reports!~* or are in the process of publication.*~* 

The objectives of the study of the emergency evacua- 
tion phase of our program are to determine sources of 
reducible delay and to aid in the identification of effec- 
tive measures and in comparative evaluation of exits, 
exit arrangement, and descent devices. The method is 
based on time-and-motion study of moving-picture 
records. Passenger age groups are chosen to be charac- 
teristic of air passengers. Some of the principal factors 
influencing the rates of emergency evacuation may be 
discussed under several headings. 


AIR CREW 


(1) Survwal of air crew is of paramount importance, 
since knowledge and effective leadership are perhaps the 
most significant factors in successful evacuation. The 
present state of knowledge of crash protection is suffi- 
cient to ensure a high probability of survival of one or 
more cabin attendants. 

(2) Training can provide an extensive and detailed 
knowledge of the many factors that may cause delay, 
appropriate methods of reducing those delays, knowl- 
edge of effective measures, and means for applying 
these measures. Where crews are provided with a con- 
siderable fund of knowledge, they can draw upon it, 

Presented at the Air Safety Seminar of the Flight Safety Foun- 
dation, Inc., November 19-21, 1952, Bermuda. 

* Research Executive, Medical Division. 


using in various combinations the items appropriate to 
the situation. 

Training should be directed toward appropriate 
action in unanticipated emergencies those in 
which there is little or no time for preparation prior to 
impact or landing. The basic plan of action can be 
elaborated to provide successively increasing levels of 
safety as time for preparation permits. I submit the 
following outline to illustrate an approach without any 
claim as to its originality: 

Basic plan: Open an exit and get passengers out. 
Give or shout concise directions for use of other exits. 
Eliminate time losses at his or her station. 
directions for reduction of time losses at other exits. 
Select and instruct volunteers. Instruct passengers. 

When there is no time for preparation, these instruc- 
tions must be given by the member or members of the 
crew from his station while the evacuation is in process. 
For example, if an escape slide is immediately available 
for use, the attendant at the door could say: “Climb 
down, grab the red loops, and hold out the slide’ and to 
the next passenger or passengers: “Help get the people 
out of the slide’ or “‘help them get off the wings.” 


i.€., 


Give 


EsScAPE DEVICES 


The stair and inclined ramp are the most effective 
devices, because they fulfill the general specifications 
given in previous reports in that they (1) allow passen- 
gers to move forward and maintain a normal standing 
position and (2) permit use by several people at a time 
i.e., they permit simultaneous occupancy. Compliance 
with a third specification—1.e., that it be self-support- 
ing—will undoubtedly be attained in the near future, 
as you will hear from Air Cruisers. 

The next most useful device is the escape slide. This 
can be employed more effectively if the loops that pro- 
vide for the proper angle of the slide are indicated by 
distinctive colors: one color designating the loops for 
use when there is a normal attitude in landing and 
another for use in the event of nose-gear collapse. A 
second improvement can be provided by tacking 
back the excess length of slide which is necessary only 
when the nose gear collapses. This would eliminate 
the need for folding back this length in normal landing 
attitude; the crew or volunteers holding the slide have 
enough to do. The difficulties in folding back the slide 
are well illustrated in the motion-picture records of all 
tests. The tacking should be such that it can be ripped 
sasily if the excess length is needed. 
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N = 78 
Times to jump (TWA) 


@ sat and scooted 


Av. rate: 1.23 sec 


Number passengers 


38 


N = 33 


Times to sit-scoot (AAL) 


Av. rate: 2.8) sec 
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N =75 


Times with bar nandhold (PAWA) 


Av. rate: 2,33 sec 


PASSENG TIMES FOR GETTING 


Percent Cases 
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SLIDE 


N= 78 
TWA (jumping) 


(sit-scoot) 


N = 75 
PAWA (bar handhold) 
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Time in seconds 


CUMULATIVE TIME DISTRIBUTION FOR PASSENGERS GETTING INTO SLIDE 
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The importance of the colored loops and, hence, the 
proper angle is shown by results of the A.A.L. Convair 
tests. The volunteers held the slide at too gentle an 
angle in one test; in another it was held at 45°, the angle 
recommended by A.A.L. Average time required for 
sliding down the slide was reduced by slightly more than 
38 per cent when it was held at the correct angle. 


OVER THE WING Exits 


Proper use of wing exits can reduce egress time signifi- 
cantly. Passengers should get out using the “‘foot first, 
then the head” technic. Brief intelligible instructions 
are effective. We have observed that a succession of 
passengers ‘‘follow-the-leader”’ using his method. This 
succession is interrupted from time to time by an individ- 
ualist; if he is successful, those following employ his 
technic. Asan example, passenger improvisations such 
as stepping up on the seat as an “‘assist’’ in egress from 
window exits have been observed. 

Where volunteers can be selected, they should be 
stationed next to their window exit station. If window 
arrangements are not the same (as in the Convair), the 
volunteer for the most difficult exit should be designated 
first. He should assist passengers out, tell healthy 
active individuals to “‘slide off and help passengers 
down,” and serve as a “‘barker’’ to attract passengers to 
his exit at all times when itis notin use. The designated 
passenger ground assistants should work in pairs 
(face-to-face) to channel passengers off the wings in two 
or more lanes if there is a tendency to pile up on the 
wing. 

These factors and others become apparent from 
analysis of time-study graphs such as are presented in 
the A.A.L. report. The other important causes of de- 
lay include periods during which exits are not used be- 
cause of distribution and routing of passengers, diffi- 
culties with high heels, and the handling of children. 

The arrangement of exits, including step-up-to-sill 
and step-down-to-wing distances, the orientation of 
major and minor dimensions, and the shape of exits also 
influence escape time. 


Exits Not OVER THE WINGS 


These exits are suitable for healthy active subjects. 
Some involve a straight drop; they may or may not be 
equipped with ropes. In both cases it would appear 
that the best method is to put both feet and legs out 
turn when sitting on the sill, and then drop; a rope is 
helpful in this situation. Exits near the wing fillet (as 
lounge exit in the Boeing 377 and rear exits of the DC-4) 
would be easier to get out of if a short rope, or hand-hold, 
such as a hand strap fixed to the inner face of the win- 
dow frame, were provided. 


COMPARISON OF RELATIVE TIMES FOR GETTING INTO A 
SLIDE 


Fig. 1 shows the relative time distributions for 
getting into an escape slide by (1) the method of sitting 
down on the cabin floor and ‘‘scooting”’ into the slide- 
i.e., the “‘sit-and-scoot’”’ method of American Airlines, 
Inc.; (2) the bar hand-hold, which involves swinging 
under a horizontal bar into the slide (suggested by 
Eastern Air Lines, Inc., and first tried by Pan American 
World Airways, Inc.; and (3) the jump method as used 
by Trans World Airlines, Inc. 


Distribution charts and the time-study graphs* pro- 
vide means for comparative evaluation of exits, pas- 
senger-handling procedures, and descent devices. 
Time measurements show what can be done under test 
conditions, and serve as a basis for comparison and 
indication of relative improvement. The absolute 
time values for performance of comparable acts under 
true operating emergency conditions will probably 
range from somewhat shorter to significantly longer 
times depending upon the crew, the passengers, and the 
circumstances of the accident. 
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Dorward- 
Facing Seats 
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M“™ PEOPLE ASSUME that rearward-facing seats are 
safer than forward-facing seats. Their assump- 
tions probably will be supported by reports from acci- 
dents. 

(a) IF the seats are properly designed. 

(b) IF the direction in which principal forces act in 
survivable transport accidents is such as to utilize the 
assumed safety features of rearward facing seats 
i.e., if the crash force throws the head and body against 
the seatbacks. 

(c) IF the force of survivable transport crashes is 
severe. 

Rearward-facing seats will not provide marked 
safety advantages over forward-facing seats. 

(a) IF the force of survivable transport crashes is 
not severe (in portions of cabin structure which re- 
mained reasonably intact). 

(b) IF the direction of force in typical survivable 
transport crashes acts in many different directions. 

(c) IF the design of rearward-facing seats does not 
include many of the safety features now built into for- 
ward-facing seats. 

As things stand today, there are many “‘IF’S”’ 
far too little crashproof 


and 
to permit direct answers to 
questions currently being asked about safety in rear- 
ward-facing seats. 

Basically, the idea of protection by strong aft-facing 
seats appears to be very good. 
great faith in the idea; 


Military groups have 
they are putting rearward- 
facing seats in several different types of transports. 

} Air-line groups on the other hand feel, with some 
justification, that safety problems are different from 
those of troop transports. Comfort and appearance 
are important in civil air liners. Civilian passengers 
can be choosey about which way they sit. Also, in 
air-line operations, paved runways and elected weather 
nmunimums imply lesser safety problems than will be 
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found in military transport operations in Alaska or at 
the North Pole. 

These are only some of the reasons for believing that 
different considerations enter the problem of using 
rearward-facing seats in military and civil air trans 
ports. However, if rearward-facing seats are as good 
as is generally believed, they should prove their value 
within a relatively short space of time and provide 
useful safety informat.on for consideration by air-line 
operators. 

Designers of rearward-facing seat installations for 
military planes should go further than some of the 
early concepts of merely “beefing’’ up the seats and 
turning them around. Designers should bear in mind 
that people get flopped around in severe, survivable 
transport accidents. If they are held only by safety 
belts, it is more than likely they will be flailed around 
and can be seriously hurt by striking objects, whether 
they are sitting in forward-facing or rearward-facing 
seats. 

In order to fully utilize the advantages of rearward- 
facing seats, military personnel should be equipped 
with some combination of safety belt and shoulder har- 
ness to hold them in their seats against the seatbacks. 

With regard to the possibility of air-line operators 
installing rearward-facing seats, I believe it is safe to 
say that no radical change in seating arrangement-— or 
seat strength—will be undertaken by air-line operators 
simply on the basis that the idea seems good. Air 
line operators are not satisfied with the supposition that 
rearward-facing seats are safer than ferward-facing 
Although 
there are good reasons to believe that rearward-facing 


seats. They want specific information! 
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seats will ultimately show a safety advantage over the 
best forward-facing seats, it is certainly reasonable at 
this time for air-line operators to ask: ‘‘What types of 
rearward-facing seats are safer than good forward- 
facing seats? How much safer are they—and in what 
percentage of accidents?” 

Valid answers to these questions—as I see it—can 
only come when sufficient evidence is accumulated from 
a sufficient number of accidents to permit sound judg- 
ment. 

So far, there have been few accidents in aircraft 
using rearward-facing seats. None has been reported 
by U.S. Navy, U.S. Air Force, or M.A.T.S. There 
have been four or five accidents in British aircraft. 
The Viking accident near Stockholm, for example, was 
a severe crash that seemed to justify, in every way, all 
that has been claimed for rearward-facing seats. There 
was also a questionably severe Hastings accident near 
Benina. There was a Hermes ditching near Sicily 
and a belly landing in France. The last three acci- 
dents did not provide strong evidence for answering 
current questions. 

Against these few accidents for judging the effec- 
tiveness of rearward-facing seats, at least nine acci- 
dents in U.S. civil air transports come readily to mind 
and, in all of these, forward-facing seats and strong 
safety belts gave satisfactory degrees of protection; 
in some of these cases the degree of safety was sur- 
prising. Most of you will recall the DC-4 at Phila- 
delphia which overran the runway; the Convair 240, 
which flew into the water at Kingston, Jamaica; the 
DC-6, which crashed on take-off at Mexico City; and 
the Convair 240 at Tulsa, Okla. In all of these, there 
were virtually no crash injuries. 

In the C-46 at Little Valley, N.Y., the aircraft disin- 
tegrated, with the exception of the aft part of the cabin, 
and all seats but one tore out. Yet, there were 14 
survivors. Also, in the Martin 202 crash, at Tucum- 
cari, N.M., the airplane broke into three parts and was 
extensively damaged. Of the 26 passengers, one was 
fatally injured, three were reported to have had serious 


injuries, and the remainder was reported to have minor 
or no injuries. The Northeast Convair 240 accident, 
which struck the water near LaGuardia, resulted in 
limited injury for three passengers. The American 
Airline’s Convair accident, near Memphis, resulted 
in serious injury for some of the passengers. In this 
accident there appears to have been justification for 
believing that rearward-facing seats would have modified 
the exposure of passengers to injury. 

Most astonishing of all was the National DC-6 
accident at Elizabeth, N.J. This crash was exceedingly 
violent and resulted in an almost total disintegration 
of the plane and passenger cabin. Yet, 50 per cent of 
the passengers survived. 

Facing the facts, in the recent accidents in scheduled 
U.S. air liners, we find little evidence that rearward- 
facing seats would have made a significant difference in 
passenger safety. Perhaps this sample of accidents, in 
the parlance of statisticians, is ‘‘unique.’’ Perhaps it 
is valid. What this group of accidents appears to indi- 
cate is that crash forces that break up basic structures 
of large transport aircraft—in survivable accidents- 
are not so severe as is generally believed. Although 
jolt loads on safety belts may be in the order of 15g 
to 20g, the mean force of crash decelerations in sections 
of the large aircraft, which remain intact, may be in 
the order of 10g, 5g, or less. 

If this is true, it is quite possible that good forward- 
facing seats will take care of passengers in all but a 
small percentage of unusually severe incidents. Cer- 
tainly the score, as it stands today, does not suggest 
that rearward-facing seats would materially increase 
passenger protection in the types of survivable acci- 
dents in which U.S. civil air liners have been involved. 

Possibly, during the coming year, we will get radical 
departures from current evidence on both rearward- 
facing and forward-facing seats. It is certain that ul- 
timate decisions on the relative merits of each type of 
seat should be weighed against a larger volume of evi- 
dence than is available today. 
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The FACTOR 


in Engineering Design” 


- WE EXAMINED the modern hammer, I think we 
would find its weight, handle length and diameter, 
and other dimensions are fairly standard. If we then 
undertook a study to determine the ‘‘best’’ dimensions 
for a hammer, we would probably find the present 
hammer just about what it should be. 

There’s no doubt about it—-the hammer is well de- 
signed. But how did it happen? It all happened a 
long time ago when a man designed the first hammer for 
his own use; later he made hammers for other men, and 
then he discovered that the hammer that suited him 
wasn’t acceptable to others. Through a process of 
trial and error, through experience, and by evolution, 
a hammer suitable to the needs of many men was de- 
signed. This process of design by evolution can ap- 
parently produce a reasonably well-designed product, 
but it costs a lot in time. 

We are obviously eager to telescope the evolutionary 
process, and so some people have concerned themselves 
with the Human or H Factor in engineering design.' © 
Some of us know that considering the H Factor helps 
us to design much better equipment. We feel that the 
Human Factor is so important that we want our fellow 
engineers also to use this knowledge. 
and for some reason most of them don’t. 


But somehow 

We want to 
point out what we think stops engineers from system- 
atically considering the Human Factor and show how 
these barriers can be removed. 

There are many reasons why the Human Factor is 
not systematically used. The most important seems 
to be that, as in the case of the first hammer, the 
Human Factor is considered and is thought of as com 
mon sense. 

After all, engineers are men and know something 
about other men. 
are different—that some are taller, stronger, and quicker 
than others—but they seldom realize how big these 


They, of course, recognize that men 
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differences are and how many and subtle they can be. 
They see the differences in terms of their experiences 
with men much like themselves, not in terms of the 
universe of men. The hammer suits them—it may 
suit their engineering friends, but it takes a century 
or more to suit the universe. 

The fact that most men feel equipped to deal with 
the problems of other men has plagued medicine, 
psychology, education, psychiatry, etc., for generations 
past. 

The common-sense variety of Human Engineering 
is handicapped, in addition, because it is casual: 
there is no preplanning——no systematic study of goals. 
It’s a matter of chance if the Human Factor is ac- 
counted for, and the results are seldom predictable 
and generalizable. 

We often hear that the H Factor is not applied be 
cause there isn't enough data or that Human Engineers 
write reports nobody else can read. These are criti- 
Human Factor data 
are limited, yet we think you will agree that, if we used 
the information we now have, we would be taking 
7-league steps. 


cisms that cannot be tossed aside. 


We hold no brief for poor writing, yet 
it seems apparent that engineers regularly use and 
manipulate information more abstract than that re 
We think the casual 
common-sense variety of Human Engineering sets up 
this barrier. 


ported by Human Engineers. 


Another reason for not using the Human Factor is 
said to be the lack of Human Engineers. There don’t 
seem to be enough Human Engineers. It’s our guess, 
however, that, if there were very many more, some 
would be unemployed because, on the basis of the 
‘common-sense’ hypothesis, engineers can do the job 
unassisted. We might also observe that in all proba 
bility, if the Human Factor is to be systematically 
applied, it will be done by engineers in association with 
a small number of professional Human Engineers. 

It's apparent the engineers need more Human En 
gineering help, but it’s also clear that they won't buy 
help they see no need for. The problem therefore is to 
make it possible for engineers to know more about the 
Human Factor; to appreciate the wide range and re- 
serve of performance; and to recognize that elusive 
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factors such as personality and morale can make a big 
difference, or, for example, that in a man-machine 
system the errors contributed by each accumulate as 
the sum of the squares of the errors.®: 7 


Our discussion seems to boil down to just one thing 
engineers need more knowledge about the Human 
Factor without at the same time becoming Human 
Engineers. We think that there are short- and long- 
range plans that will meet this goal. The _ short- 
range plan requires that the organizations and men 
who recognize the importance of the Human Factor 
insist on writing Human Engineering requirements into 
specifications. The Research Development Board 
panel on Human Engineering and Psychophysiology® 
has made such a recommendation. _ If such contracts 
are written, the contractor can afford to employ Hu- 
man Engineering talent and orient his engineers to the 
Human Factor in engineering design. The staff will 
have an opportunity to learn through exposure, and the 
product should be more competitive. 


The /ong-range plan is based on the assumption that 
Human Engineering is a subject relevant to engineering 
and psychological training. We propose, therefore, 
that Human Engineering become a subject for the 
engineering and psychology curriculum, that graduate 
courses be offered, and that scholarships and awards 


be made to engineers and human engineers in support 
of additional training and in recognition of their contri- 
bution to Humen Engineering. We also believe that 
industry should support an exchange program. Young 
engineers interested in the Human Factor should be 
sent to a university or an industrial Human Engineering 
concern for a year, and in exchange a Human Engineer 
should be farmed out to industry. 

The use of the industrial internship or planned pro- 
gram for the growth of staff is common practice in 
many companies and has inestimable benefits to em- 
ployer and employee alike. 
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Final Approach Visibility Studies at Airports 
in the United States 


B. @. Haynes" 
U.S. Weather Bureau 


INTRODUCTION ceilometer, the rotating-beam ceilometer recently 
; ’ . developed by the Weather Bureau, the ceiling projector- 
OR A NUMBER OF YEARS, the Weather Bureau has J : ina 
clinometer system, and visual measurements using 
been engaged in studies of instruments and obser- ate 
tethered and free balloons. In addition, comparative 
vational techniques for improved reporting of ceiling ; ; 
ie on : Gate visual-range observations are being made by an ob 
and visibility conditions at airports. This work has 
: ; server near the end of the instrument runway with indi 
been accelerated in the last year by the active support ti TI ie 
given to the Weather Bureau by the Air Navigation I Swe 
‘ the most part, are being conducted at the Washington 
Development Board. : 
; ‘ ae : National Airport and at the Weather Bureau's Silver 
The first series of investigations was designed to pro- Hn OF Washi The object: 
1 yservatory near Washington. > objective of 
vide a comparison of cloud-height indications given by 
. ; phase > 4e: s to deve atic in- 
the pulsed-light cloud-range meter, regular fixed-beam this phase of the program is to develop automatic in 


strumental equipment and observational techniques for 
Presented at the Air Safety Seminar of the Fli Safety F : “1: spy: ve 
measuring ceiling and visibility conditions at remote 
dation, Inc., November 19-21, 1952, Bermuda. : a 
* Acting Chief, Station Facilities and Meteorological Observa- locations along the glide path of an instrument runway 
tions Division. and along the runway in the landing area. 
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Television was also investigated as an aid in deter- 
mining visibility by remote methods, a television camera 
being placed near the end of the runway and television 
receivers being located in the control tower and main 
weather observatory. 

Beginning December 15, 1952, end-of-the-runway 
observations at Washington National Airport (See 
Fig. 1) will be available. These observations will be 
made by means of the new rotating-beam ceilometer at 
the middle marker, a transmissometer at the middle 
marker, and a transmissometer near the toi:ch-down 
area of the instrument runway. 

The Air Navigation Development Board has con- 
tracted with the Sperry Gyroscope Company to con- 
duct a low-ceiling-visibility program at MacArthur 
Airport, Long Island. The U.S. Weather Bureau will 
cooperate in the program at MacArthur Airport by 
providing meteorological guidance and installirfg the 
necessary instrumental equipment. The Sperry Cy- 
roscope Company, using a fully instrumented DC-3 
aircraft, will fly approximately 1,000 1.L.S. approaches 
under low-visibility and low-ceiling conditions. Data 
will be compiled and reduced to analysis form so that 
(a) weather observations made by U.S. Weather Bureau 
instrumentation may be correlated with visibility 
observations made from the aircraft during I.L.S. 
approaches and (b) analysis of these data may be re- 
lated to approach success and approach hazards. 

Reports of the Weather Bureau’s work, as well as 
that of the Sperry Gyroscope Company, will be pre- 
pared periodically for the Air Navigation Develop- 
ment Board. 


INSTRUMENTATION 


Transmissometer.—A transmissometer is an instru- 
ment that measures the transmiss.on of light through 
the atmosphere. The transmissometers used at the 
airport, developed by Douglas of the National Bureau 
of Standards, consist of three basic units—namely, a 
projector, a receiver, and an indicator-recorder (see 
Fig. 2). The projector and the detector are field in- 
stallations set up to measure the light transmission 
along a fixed path between the two units; the indicator- 
recorder can be remotely installed at any convenient 
location. The projector emits light of constant in- 
tensity toward the photoelectric-cell receiver. The 
length of the base line between the two units defines the 
reference dimension of the air sample through which 
the transmission is measured. At the receiver, elec- 
trical pulses are generated at a rate proportional to the 
illumination from the light source impinging on the pho- 
toelectric cell. Following amplification of the signal, 
the pulse rate and, hence, the extinction coefficient 
(or transmissivity) characterizing the air path between 
the light source and the photoelectric receiver can be 
measured and recorded. 


The projector uses a sealed reflector spot lamp with 
a 100-watt, 6-volt, C-6-type shielded filament. The 
lamp is on continuously and is expected to have a serv- 
ice life of from 3 to 6 months. A voltage regulator is 
installed to stabilize the operating voltage and elim- 
inate fluctuations that would affect the light-source 
intensity. A step switch in the regulator circuit 
permits the overall adjustment of the operating voltage. 
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Principal components of the receiver are a photoelec- 
tric detector and an amplifier. The detector is mounted 
in a metal barrel that also contains a lens system 
and a diaphragm. The lens system and the diaphragm 
provide a fine adjustment of the amount of light inci- 
dent upon the cell. Light falling upon the photoelec- 
tric cell generates current within the cell. The cur- 
rent is discharged as a pulse through the amplifier. 
The frequency of these pulses is directly proportional 
to the amount of light received (illuminance). These 
pulses are amplified (see Fig. 2) and transmitted over 
a signal line to the indicator. 


The indicator consists of a two-stage amplifier, a 
frequency-measuring network, and a calibration cir- 
cuit. The amplifier sharpens and amplifies the pulses 
and reduces the effect of noise picked up on the trans- 
mission line. The frequency meter levels and aver- 
ages the pulses and produces a meter reading that is 
directly proportional to the pulse frequency and, there- 
fore, directly proportional to the transmissivity of the 
atmosphere between the light source and the receiver. 
A calibration circuit provides the means of applying 
a known fixed frequency through the amplifier in place 
of the normal incoming pulse signal from the receiver. 
The standard 60-cycle power-line frequency is conven- 
iently used for this purpose, and, with this frequency 
applied, the meter is adjusted for proper deflection. 


The recorder is a standard milliammeter type cali- 
brated to the same scale as the output meter on the in- 
dicator. A continuous graphic record is made of the 
transinissivity measurement taken by the equipment. 


By means of appropriate conversion charts or tables, 
the transmissivity may be converted to the corie- 
sponding visual range of a standard black target during 
daylight conditions or of a point source of light of stand- 
ard intensity (25 candles) during nighttime conditions. 


Fixed-Beam Cetlometer.—The fixed-beam ceilometer 
consists of three major components—a projector, a 
detector, and a recorder. The general layout of the 


equipment is shown in Fig. 3. When the ceilometer is 
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in operation, a photoelectric detector scans a verti- 
cally projected light beam. The detector is activated 
when it receives light reflected in its direction by cloud 
droplets within the beam. With a cloud deck present, 
the amount of scattered light received usually increases 
from zero to a maximum value and then decreases 
again to zero as the field of view of the detector moves 
across the illuminated portion of the cloud. The 
electrical impulses from the detector are amplified and 
relayed to a chart recorder. The length of base line 
and the elevation angle at which the maximum re 
flection is detected make it possible to calculate the 
height of the reflective areas by triangulation. 

The projector consists of a mercury-vapor quartz- 
tube lamp, about 1 */, in. long and '/, in. in diameter, 
backed by a 24-in. parabolic mirror. This lamp, 
rated at approximately 20,000,000 peak candle power, 
operates at an extremely high temperature and must 
be cooled by two air jets. The projector beam is 
modulated at a frequency of 120 cycles per sec., in 
order that the detector may discriminate between light 
from the projector beam and any other incident light, 
such as general sky brightness, aircraft landing light, 
ete. During operation of the lamp from a 60-cycle 
a.c. source, the necessary selective light-beam modu- 
lation of 120 cycles per sec. is produced by the mercury 
lamp itself. 

The detector of the ceilometer consists essentially of 
a photoelectric cell with an appropriate lens system 
mounted in a metal tube that is pivoted to swing 
through an are from the horizontal to the vertical (see 
Fig. 5). A synchronous electric motor drives the 
tube in a continuous up-and-down scan along the pro 
jector beam. The full cycle requires about 12 min. A 
selsyn motor connected to the scan drive transmits the 
angular position of the scanner to a remote chart 
recorder. The detector amplifier is activated whenever 
the photocell tube scans a bright space in the cloud 
consisting of cloud droplets that are illuminated by the 
projector beam and scatter light toward the receiver. 
The response of the photoelectric cell is amplified and 
channeled through a discriminator circuit tuned to the 
selective modulation frequency of the projector beam. 
The signal is further amplified and fed either to a mi 
croammeter or a recorder-amplifier. 

The relative magnitude of the illumination owing to 
scattered light emanating from the projector beam is 
traced by the recorder as a function of the corresponding 
elevation angle of the detector. The recorder is also 
calibrated to show the respective heights above a spec- 
ified reference plane pertaining to the various elevation 
angles. 

Rotating-Beam Ceilometer.—The Instrument Division 
of the U.S. Weather Bureau has developed a rotating- 
beam ceilometer system that is now undergoing tests at 
Washington National Airport and Silver Hill Cbserva 
tory. 

This system (Fig. +) employs the triangulation prin- 
ciple and consists of three major components—pro- 
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jector, detector, and indicator. The design differs 
radically from the ceilometer equipment now in gen- 
eral use by the Weather Bureau in that the projector 
beam, instead of being pointed to the zenith, is rotated 
continuously in the vertical plane of the detector. 
The detector, instead of scanning from the horizon to 
the zenith, is permanently fixed to view the zenith at all 
times. The detector receives, within its field of view, 
scattered light from cloud droplets that are illuminated 
by the beam from the projector. When a cloud deck is 
over the system, the intensity of the illumination usu- 
ally increases from zero to a maximum and _ then 
decreases to zero as the projector rotates. The eleva- 
tion angle of the projector corresponding to the maxi- 
mum of the scattered light received by the detector 
depends upon the height of the cloud base and upon the 
cloud structure. 

The projector comprises a 240-watt, high-current 
incandescent lamp mounted at the focus of a 24-in. 
parabolic mirror. The mirror and lamp are contained 
in a drum supported on horizontal trunnions. A 
synchronous motor rotates the drum at 2.5 r.p.m., or 
once every 24 sec. A barrel shutter, driven by a syn- 
chronous motor, is mounted in the drum so that the 
light collected by the mirror from the incandescent 
This 
modulates the flux of the light beam, making it possible 
for the detector to identify scattered light that orig- 
inated at the projector. 


lamp is interrupted at a rate of 120 times per sec. 
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The detector consists of a lead-sulfide photoconduc- 
tive cell mounted at the focus of a 24-in. parabolic 
The output of this cell is fed into a high- 
gain audio amplifier, the output of which is peaked at 
a frequency of 120 cycles per sec. with a bandwidth of 
10 cycles. An infrared filter is interposed between the 
mirror and the cell. This serves to reduce the attenua- 
tion and background “‘noise’’ effect produced by scatter 
from air particles smaller than cloud droplets and to 
reduce the light flux incident upon the cell in order to 
maintain the flux at a level consistent with the maxi- 
mum sensitivity of the cell. 

One type of indicator comprises a 5-in. cathode- 
ray tube, synchronous motor, and associated electronic 
circuits. The circuits and mechanical design are such 
that the spot of the cathode-ray tube makes four 
circular traverses around the center of the tube 
screen for each revolution of the projector drum. The 
signal intensity from the detector is indicated by radial 
deflection of the cathode-ray-tube spot from this 
‘“no-signal”’ circle. A circular height scale is fixed on 
the periphery of the cathode-ray-tube screen. A 
signal from the detector deflects the cathode-ray-tube 
spot from the “‘no-signal’’ circle toward the graduations 
on the peripheral scale, so that the height at which the 
modulated illumination of the cloud originates can be 


mirror. 


read. A recently developed indicator utilizes a 12-in. 
cathode-ray tube with circuit modifications that per- 


mit the ray to sweep the center of the tube vertically 
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rather than in a circle. The cloud-height indication 
is thereby presented on a vertical scale rather than on 
a circular one as in the previous model. The long per- 
sistence of the image on both types of tubes plus the 
rapid rotation of the projector maintain an almost con- 
tinuous presentation. Synchronization between the 
motors driving the projector and indicator is obtained 
through a pulse that appears at the output of the de 
tector when the projector beam strikes a small target 
situated immediately over the cover glass of the de- 
tector. To place the indicator in service the cathode- 
ray-tube spot is manually positioned to the zero point 
of the cloud-height scale. Synchronization is eifected 
when the pulse from the projector actuates the start- 
ing relay of the indicator drive motor. Since both 
motors are of the synchronous type, they will stay in 
phase as long as both are energized. 

This system of transmitting the angular position of 
the projector drum to the indicator eliminates the mul- 
tiple circuits that would be required if a synchro 
(selsyn) system were employed. Hence, with power 
at the projector and detector sites, the only wiring 
required is a two-wire telephone signal line between the 
indicator and detector and a similar control line be- 
tween the indicator and projector. This arrange- 
ment permits placing the projector and detector many 
miles from the weather observatory without the use 
of expensive multiconductor cables. Moreover, this 
scheme permits the use of simple V.H.F. equipment as 
a connecting link between the components of the system. 

General Electric Pulsed-Light Cloud-Range Meter. 
The cloud-range meter is a device intended to measure 
the height of clouds between 500 and 5,000 ft. from 
the point of observation. A narrow beam of short, 
intense pulses of light is directed at the cloud in ques- 
tion, and a small portion is reflected to the receiving 
equipment. The time interval required for each pulse 
of light to travel to and from the cloud is measured 
as an indication of range. The equipment consists of 
two main components—a transceiver and a control 
unit with an oscilloscope. 
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The transceiver consists of two 18-in. parabolic 
mirror units mounted in cylindrical drums positioned 
beside each other in a rotatable yoke. One unit houses 
the transmitter, and the other the receiver. In the 
transmitter, a pair of electrodes mounted in a special 
spark-discharge circuit produces the transmitted light 
pulses. The electrodes are oriented at the focus of the 
mirror to provide a narrow beam of intense light. 
A phototube in the transmitter housing picks up the 
transmitted light pulses, which are relayed to the oscil 
loscope where they are used for calibration and syn 
chronization. Another phototube is mounted at the 
focus of the receiving mirror, where it picks up any re 
turning pulses of light which may be reflected by a tar- 
get such as a cloud. These pulses are amplified and 
fed to the control unit where they are shown as a ver 
tical deflection or pip on the scanning beam of the os- 
cilloscope. When the unit is properly adjusted, the 
center of this pip, with reference to the calibration 
scale on the face of the cathode-ray tube, gives the 
range to the reflecting object. The vertical height of 
the reflected object is equal to the range times the sine 
of the elevation angle of the transceiver. 
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Predictive Diagnosis 


(Concluded from page 31) 


stances into a patient may alter the course of many now 
incurable diseases. 

The vast majority of testing done today is not in any 
sense predictive but is rather a measure of disease. 
When we examine a pilot and state that he has a certain 
disease —let us use anemia as an example—we are say- 
ing that a certain set of circumstances and factors ex- 
isted yesterday, a month ago, a year ago, which now re- 


sult in a low red blood count. What we are striving for 


is to determine what factors were introduced since the 
last physical examination which, when put together, 
resulted in the anemia. If we could examine an indi 
vidual’s blood or heart and determine that factor A, B, 
or C is abnormal and be able to correct this prior to the 
actual development of the disease, we would arrive at 
the pinnacle of successful medicine. This is the aim of 
all physicians, whether engaged in Aviation Medicine, 
general practice, or one of the many specialities. 
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A Review of the Problem ot 


EXTERNAL AIRCRAFT NOISE 


(1) INTRODUCTION 


Mv“ RECENT EVENTS have directly or indirectly 
highlighted the problem of noise from aircraft, both 
in flight and during ground maneuvers. The problem is 
now recognized as one of maior importance to the aero- 
nautical world. Although a few years ago the problem 
was considered to be one of relative simplicity in com- 
parison with others that had not been adequately 
solved, it can now be shown to possess aspects of great 
difficulty, a fact resulting from the complexity of the 
several pertinent factors, when separately considered, 
as well as the difficulty of solution of the problem as a 
whole. In this paper, the factors will be brought out 
in some logical form and the difficulties experienced in 
coping with them will be noted, even though promising 
solutions are not evident in many cases. In other 
words, the problem is complex, and here is why. 


(II) Discussion 


Broadly considered, the problem of external aircraft 
noise separates into six important subdivisions, all 
interrelated. These subdivisions touch many fields, 


including the physics of sound, measurement and 


instrumentation, psychology, sociology, operations, 
economics, and others. Although the fields are 


diverse, the interrelation is such that the overall picture 
is found to be extremely comp ex. 

In Table 1 are listed the six subdivisions that are 
required to embrace the problem of 
aircraft. The list 
can probably be expanded, but I doubt if it can be 
curtailed. Examination of the list quickly discloses 
that the industry may be said to have ‘‘a bear by the 
tail.” 


completely 


control of the external sound of 


The six subdivisions are discussed individually. 


(A) The Physics of Sound 


Because the physical properties of sound have been 
well because ade- 


quate techniques for their measurement and evaluation, 


understood for some time and 
even in their most complex forms, are ava‘lable, the 
aircraft industry's concern over the physical consider- 
ations probably need be less serious than is the case for 
any of the five factors. 

As is well known, sound is generally defined in terms 
of vibrations in the air in a range of amplitude and 
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frequency to which the human ear is responsive. Only 
when they are relatively loud at the point where the 
listener hears them are sounds likely to be objection- 
able; other sounds, if of concern at all, are important 
for other reasons than intolerability of the disconcerting 
effect of intensity. 


It is unfortunate perhaps that all powered aircraft, 
both jet and propeller types, are in effect a form of 
“siren.”’ The siren is a device constructed of rotating 
paddles or blades operating in a moving air stream in 
such a way that the air is modulated. When man 
wants to construct a sound source capable of being of 
high intensity on a continuing basis (i.e., other than an 
explosion), he has found the siren superior to any other 
device. Well-known applications of this include, of 
course, the police siren, the fire siren, and the air-raid 
siren. Unfortunately, equivalent examples are the 
rotating propeller of an airplane or the compressor in 
a turbojet engine. In the case of the turboprop, we have 
the siren elements of both the jet compressor and the 
propeller! It is not surprising then to find we have 
Grade-A noisemakers in our skies! 


Physical characteristics of sound include considera- 
tions of intensity and of frequency (or spectral) com- 
ponents. The intensity consideration is more or less 
self-evident, whereas the concept of frequency compo- 
nents is less obvious. A so-called ‘‘pure tone,’’ as a 
tone from a tuning fork, consists essentially of a single 
frequency component, whereas mest of the sounds we 
hear contain many components. Sounds that centain 
a large number of frequencies are usual’y referred to as 
possessing the characteristic of a “broad band spec- 
trum.’ The needle scratch on an old-fashioned phono- 
graph record is a good illustration of such. The noise 
of a tire as it scrapes the runway when an aircraft 
touches down is another example. Many sounds con- 
tain discrete frequency bands of energy, with each 
band possessing the characteristic of a broad band spec- 
trum. An example of this might be the exhaust of a 


reciprocating engine or the whine of gear teeth. Meas- 


TABLE 1 
The Six Facets of Aircraft Noise Problems 


(1) Physical Measurement 

(2) The Ear as a Detector 

(3) Psychological Considerations 
(4) Mass Psychology 

(5) Politics 

(6) Economics 
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Fic. 1. Sound pressure level as function of distance 


urement of amplitude and frequency characteristics of 
sounds results in information on their power spectrum. 

Having set the stage with comments on the nature of 
sound, methods whereby it is measured for physical 
evaluation, and its position as a problem to the air- 
craft industry, it is next appropriate to review some of 
the known means for controlling sound. 

The intensity of wave energy, when radiating spher- 
ically in free space, tends to become weaker in inverse 
proportion to the square of the distance from the center 
of curvature of the wave. This is the well-known 
inverse square law, and, when it applies, the intensity 
is reduced by a factor of 4 if one doubles the distance of 
the observation point from the center of curvature of the 
spherical wave front; or, similarly, if one multiplies 
the distance by 100, the sound is reduced by a factor of 
10,000. The relation is conveniently illustrated by the 
top (straight line) curve in Fig. 1, where the abcissa is 
distance from the sound source in feet, and the ordinate 
is sound power in decibe]s. Thus, distance is one of the 
most important factors in sound control in aeronau- 
tical work. 

The inverse square law holds very well for low fre- 
quencies (up toa few hundred cycles), but additional 
attenuation results from air damping at the higher 
frequencies. For instance, in Fig. 1, the combined 
attenuation effect of the inverse square law and the 
effect of air damping is seen to be of moderate impor- 
tance at 1,000 cycles and to be profound at 10,000 
cycles. These plotted data were computed for a rela- 
tive humidity of 40 per cent, and they vary somewhat 
with humidity. Experimental verification has been 
accomplished. 

Like nearly all other sources of sound, an airplane 
does not radiate the same amount of sound energy in 


from source calculated for 40 per cent humidity and 68°F. 


all directions. Fig. 2 shows the pattern of the direc- 
tivity of sound radiating from a typical jet aircraft. 
Notice that as one moves around the airplane the 
sound observed varies in level by a factor of 10 to 1 or 
more. Similar considerations apply to rotation around 
the aircraft in the vertical plane, as would be the case 
when the aircraft passed overhead. Unfortunately, 
it is hardly feasible to utilize this directive effect to 
solve the aircraft noise problem, because it is generally 
not practical to control the orientation of the aircraft 
producing the noise. 


One naturally thinks of the possibility of improving 
the noise situation by reducing the amount of sound 
radiated from the aircraft. This hope is extremely 
difficult to realize because, in general, improvement can 
only be secured at a penalty in aircraft performance 
(i.e., speed, pay load, fuel efficiency, etc.). N.A.C.A. 
has done a great deal of good work in studying means of 
securing this type of improvement, particularly in the 
field of propeller aircraft. It is hoped that some ad 
vantage may ultimately be gained in this direction, 
although I quote H. H. Hubbard, of N.A.C.A., when | 
state that no easy and inexpensive solution to the air 
craft noise problem is available at present. 


It is known that barriers can be helpful in reducing 
aircraft noise but only under specific circumstances 
The British have successfully employed a 40-ft. wall for 
this purpose; it is used to shield the aircraft on the 
ground during warm-up and test procedures, but they 
do not hold much hope for the operational value of such 
a method. Other barriers, such as natural hills, walls 
of buildings, and the like, are known to be helpful, as 
may be the presence of copious quantities of trees, 
grass, or loose, open sandy soil, in specific cases 
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Diffusion of sound by turbulent air, and the tend- 
ency of winds to interfere with direct sound trans- 
mission are well-known factors, but control of these is 
hardly a hopeful possibility, nor is the effectiveness 
great enough to be of significance in most cases. 


B) The Ear as a Detector 


If the above discussion of the physical consideration 
of sound seems complex and not too hopeful, such is 
not the impression I intended to convey. Science has 
well explored the problems of measuring, correlating, 
and evaluating sound in essentially all of its physical 
aspects, and if we could stop there, a complete and con- 
cise analysis of the problem would be at hand. Un- 
fortunately, when the other five factors are added, the 
problem really becomes abstruse. 


Considerations of the ear as a detector of sound are 
complex. For instance, in Fig. 3 is shown a plot of 
the hearing characteristics of the normal human ear; 
these data are the result of extensive pioneering work by 
Dr. Harvey Fletcher and his associates of the Bell 
Telephone Laboratories. The abscissa is indexed in 
cycles per second, plotted on a logarithmic basis, and 
the ordinate is intensity level of sound, also plotted on 
a logarithmic basis (decibels). The curves represent 
contours of sound levels of pure tones which produce 
equal feeling of loudness as frequency is varied. 

This plot conveniently utilizes logarithmic scales 
both frequency-wise and intensity-wise because of the 
tremendous dynamic range of the human ear. For 
instance, the frequency response capability for per- 
sons with acute hearing cover as much as 
Notice 
also the range of intensity over which the ear is respon- 
sive. 


may 
9 or 10 octaves of the frequency spectrum. 


In the middle of the audible frequency range the 
coverage is seen to be 120 db., or, on conversion to 
corresponding sound pressure levels, the response cov- 
ers a pressure range of 10° to 1. More impressive is 
conversion to the equivalent range of power levels, 
where we find the ear responsive over a range of 10! 
to 1. This is truly a fabulous range of operation for a 
detecting device! No wonder a logarithmic scale like 
the decibel is required for studying hearing! 

That this tremendous range may be a blessing in 
ordinary living is fairly evident. However, when it 
comes to the problem of the control of noise for the 
assurance of human comfort and efficiency, the range 
may well be a curse. 


C) Psychological Considerations 


If sound control is made difficult by the high per- 
formance, sensitivity, and versatility of the human ear, 
the situation gets worse when we add _ psychological 
considerations. 

Things really begin to become complex and difficult 
when we start to take account of how that fantastic 
mechanism, the human mind, reacts to sounds, both 
wanted and unwanted, over tremendous 
ranges of frequency and intensity, and sounds com- 


detected 
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posed of various combinations of frequency elements 
whose intensity is modulated in a wide variety of fash- 
ions. 


Subsequent to the work at the Bell Telephone Lab- 
oratories under Fletcher, the problem has been studied 
on a continuing basis by Beranek at M.I.T., Mintz 
and Tyzzer at the Armour Research Foundation, and 
others. 


Fletcher developed techniques for evaluating the 
subjective reaction to single pure tones covering a wide 
range of frequencies, and this is what we were observing 
in Fig. 3. These data are inadequate, however, for 
general applications involving sound control because 
most offending sounds are not pure tones. A method 
suggested by Beranek has been worked out for quanti- 
tative evaluation of the subjective importance of com- 
plex tones. The n-ethod consists of four steps: (1) de- 
termination of the sound pressure level in some eight 
octave-wide frequency bands distributed across the 
audible spectrum; (2) plotting the octave band levels 
on the special graph paper shown in Fig. 4; (3) reading 
from the graph the loudness for each octave band; 
and (4) summing the results to obtain the total loud- 
ness. 


This is not a course in the use of the loudness chart 
in the solution of specific problems. Rather, I am 
endeavoring to display for everyone’s consideration the 
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complexity imparted to our problem when the psy- 
chological responses involved in the hearing function 
are admitted. A brief definition of the left- and the 
right-hand ordinates is appropriate, however. The 
scale on the left is indexed in sones, which is a linearized 
scale useful for securing values of the octave-band 
energy components in a form that permits their direct 
numerical summation to obtain a sone value represent- 
ing the psychological reaction level of the total sound. 
The right-hand scale, calibrated in phons, is a distorted 
decibel scale whose distortion is made to correspond to 
the subjective loudness found by Fletcher to apply to 
a simple 1,000-cycle pure tone. Note that a sound of 
10 sones is twice as loud as one of 5 sones and half as 
loud as one of 20 sones, as determined by a.lengthy 
and elaborate series of judgment tests employing a 
large number of subjects. 

The technique above described involves approxima- 
tions that render it somewhat inexact under some con- 
ditions. Forinstance, it breaks down almost completely 
if the sound source is composed of a number of pure 
tones relatively closely spaced in the frequency spec- 
trum. For sounds with broad band spectral character- 
istics, such as aircraft noises in general tend to be, the 
technique in fairly adequate. 

I call your attention to the complexity of this, the 
only known means for handling this one part of the 
evaluation problem in noise control. 


(D) Mass Psychology 


Mass psychology can be taken to mean the influence 
of local public opinion or gossip on the tolerance and 
comfort of persons exposed to various noise levels. 
It is considered to be an item (or problem) separate and 
distinct from the psychological considerations of hearing 
discussed above. It is the fourth subdivision of my 
list and is even more difficult to discuss in the form of 
mathematical equations or logic then is the case for 
the other three. 

The approximate decibel value of many typical 
sounds has been studied and is fairly well known. 
For instance, in Table 2 are listed a number of general 
situations with appropriate (though approximate) 
decibel values which may be considered to be represen- 
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TABLE 2 
Representative Values of Typical Sounds 


Sound Level, Db. 


Typical Sounds 


140 Aircraft engine test cell 
130 Threshold of painful sound 
120 Auto horn at 3 ft. 
110 Boiler factory 
100 Elevated train overhead 
Noisy factory 
80 Noisy restaurant 
70 Average speech at 3 ft. 
60 Quiet residential street 
50 Quiet office 
30} Average quiet dwelling 
20) Rustle of leaves 
10f/ Average threshold of hearing 
0 Threshold of acute hearing 


tative. Although the numbers shown are not exact, 
they may be considered to be a guide. 

The sort of sound level that a perscn tolerates without 
complaints or objections depends not only on the occu- 
pation in which he is engaged and the practice or 
experience he has had in the specific noise environment, 
but it also depends significantly on the presence of other 
persons experiencing the same sounds and the patience 
er quiescence of the others. Thus mass psychology 
may be of considerable importance. I shall hypoth- 
esize a single example to illustrate this. 

Let us assume that under a given set of conditions 
in a specific community, noise from aircraft at an in- 
tensity of 85 db. has been experienced 10 or 15 times 
per day for short periods each time. We note from the 
table that this is intermediate in noise level between a 
noisy restaurant and a noisy factory. There have been 
no complaints and presumably the residents have no- 
ticed very little discomfort. Now let it be assumed 
that some change in the aircraft eyuipment serving 
the community causes the sound level to r:se as high as 
90 db. or the approximate equivalent of a noisy fac- 
tory. Now it may happen that, experiencing 90 db. of 
noise disturbance, the residents begin to discuss their 
environmental disease emong each other, first across 
backyard fences, then in church, then in off-ces, then 
in the editorials of the local newspapers, and finally in 
the borough hall. 

If the noise level is changed back, by some means, to 
S5 db., the residents will not be content, and this is 
obviously the result of mass psychology. Indeed the 
sound will likely have to be pulled down to something 
like 70 db. (average speech at 3 ft) or even to 60 db. 
(quiet residential street) before all complaints disap- 
pear. Thus the effect of mass psychology is to cause 
a shift in the threshold of tolerability by a factor of 
10 or 20 db., purely because the issue was publicly 
aired and it became stylish to gripe about it. People 
have become, in effect, acoustical hypochondriacs. 

The principle of mass psychology has removed our 
problem from the realm of evaluation through applica- 
tion of the laws of physics and caused its treatment to 
become something of an art rather than a science. 
Thus we highlight just one more complicating and con- 
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EXTERNAL AIRCRAFT NOISE Oe 


fusing factor in the problem of evaluation and control 
of the aircraft noise problem. 


E) Politics 


] am sure no one in the audience will experience any 
feeling of surprise when I list politics as an important 
factor in the aircraft noise problem. I have listed 
politics primarily in the interest of completeness of my 
table, but a solution to this hassle can hardly be ex- 
pected to issue from research in a physics research lab- 
oratory and I will discuss the issue no further here. 


(F) Economics 


Economics is a basic factor underlying almost every- 
thing we do in life. The noise problem in aviation is 
no exception. 

For example, the exhaust noise from a typical piston 
engine might be the main offense (presumably after 
one has secured a quiet propeller). Means of quieting 
the exhaust by a significant number of decibels are 
known; you simply install an adequate muffler system. 

But economics is involved in two respects: (1) im 
that a suitably adequate muffler may involve such size 
and weight as to be impractical when economically 
evaluated against the associated loss of that precious 
commodity, pay load; or (2) in that a smaller muffler 
may serve acoustically except that it may increase the 
back pressure in the exhaust to such a degree that a 
significant loss of engine efficiency is incurred. To 
remedy the latter situation, one may utilize a larger 
engine, but this leaves one in trouble with pay load, as 
well as with fuel supply. The latter affects cruising 
range, and to regain cruising range one may increase 
the fuel capacity; but then pay load, already reduced 
by the heavier engine, again must pay with a fat slice 
of itself, and the new design goes out of business. 

Perhaps propeller noise, usually more prominent than 
exhaust noise, is to be reduced. N.A.C.A. has found 
that significant improvement can be effected in certain 
cases by reducing blade tip speed, probably because 
certain aerodynamic noises are known to increase with 
up to the eighth power of the air velocity. One way 
to reduce tip speed is to rotate the propeller at a lower 
angular velocity. To secure the lower velocity, while 
permitting the enigne to turn at a speed where the 
power efficiency is high, may involve a gearbox and 
the weight of the gearbox may represent a substantial 
encroachment against pay load. In addition to 
lower r.p.m., the width of the propeller blades would 
probably have to be increased, and this incurs a pen- 
alty in weight. Probably the blades are made longer, 
too, and this may require a redesign of the landing 
gear in order that an acceptable clearance between 
propeller tips and the ground will be assured. As you 
can see, the problem is involved and difficult when you 
try to stay within the bounds of practical and acceptable 
economic restrictions. 

Economic considerations also govern one’s attempts 
in dealing with the noise situation by changing the 


Oc 


ground operations. For instance, one might hope to 
zone the land in the vicinity of ground and low-altitude 
operations so completely that there would be no prob- 
lem; but now we have incurred an increase in the diffi- 
culty of commuting from population centers to the 
airports for the passengers, and the cost of hauling 
freight to the point of take-off diminishes the virtues of 
air express for customers contemplating shipping by 
air. The cost of the land involved in zoning would be 
great indeed. 


And so the problem of economics goesonandon. We 
could discuss it for days without repeating ourselves, 
but I am sure my point is made and I shall leave it at 
that. 


(G) Summary 


It will be apparent that I have not rendered even a 
single promising clue concerning means of solving the 
aircraft noise problem. This is because few clues of 
impressive merit are available at the present time, but 
it is also because my thesis was diagnosis rather than 
prognosis; in other words, I hope that I have demon- 
strated convincingly why the problem of silencing 
aircraft is so complex and difficult, if not actually im- 
probable. As I close, however, I will review, by men- 
tion only, a summary of six basic fields from which 
help might ensue. 


(1) Silencing at the source, while difficult and ex- 
pensive, is a direction in which one may hope to secure 
some improvement. 


(2) Isolation through zoning and through careful 
choice of operational procedures near airports may be 
helpful. 


(3) Education of the people through experience and 
(possibly) propaganda may be an important factor. 


(4) Modification of the ear is mentioned in the in- 
terest of completeness, though little can be expected 
to be accomplished here since the civilian population 
will be unwilling to habitually wear ear defenders 
(ear plugs). 


(5) Politics is a factor of such importance it is worthy 
of mention, but I cannot offer promising leads at this 
time; you just have to live with it. 

(6) Economics is a factor rather than a promise; 


it automatically follows the use of good engineering 
concepts in theory and in fact. 


In closing, let me say that if I have succeeded in 
demonstrating to you the pattern of reasons why the 
problem of aircraft noise is so difficult, and will be 
difficult for some time to come, and if I have done this 
without creating an increase in the confusion concerning 
the problem, then I have accomplished the objective of 
this paper. 
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Survival 
Worldwide 


PAUL H. NESBITT* 


Arclic, Desert, Tropic Information Center 


pape IS A UNIVERSAL TRAIT of human culture. 
It is composed of factors and elements that con- 
front man in all of his relations and adjustments to the 
society and culture in which he lives. There is sur- 
vival against disease, survival against business com- 
petitors, survival against communism, and even sur- 
vival against taxes. Survival of this type is more ap- 
labeled ‘“‘Struggle for Existence” 
logical struggle, economic struggle, and social struggle. 
In the nineteenth century Darwin wrote a series of 


propriately bio- 


books on the subject of the struggle for existence, and 
and con- 
ception of the biological and social worlds in which we 


these have revolutionized our theories 


live. It is not my purpose to cover survival of the 
Darwinian type. 

The development and wide use to which the airplane 
has been put as a medium of transportation is respon- 
sible for the emergence of a new type of survival, 
call Emergency 
survival is the ability to survive under conditions of 
deprivation and hardship. 
monly brought about by forced landing of aircraft at 


which we “emergency survival.” 


In this air age it is com- 


sea or in sparsely populated and remote jungle, desert, 
In the struggle for survival involving 
food, water, and shelter, a whole series of different 
problems is present in each geographical area 
ticularly in areas of climatic extremes. 


and arctic areas. 
par- 


The Air Force is spending vast sums of money and 
devoting much time and many man-hours on survival 
equipment and survival training. Survival equipment 
is developed by the Air Research and Development 
Command to meet the requirements of the Air Force. 
Indoctrination in the techniques and procedures in- 
volved in survival receives great emphasis throughout 
the Air Force. Why the Air Force is interested in 
survival training can be answered in terms of the divi- 
dends First, the indoctrination in 
survival increases the morale of the pilots and air 


it will receive. 


crews, a factor most important in preventing accidents 
Secondly, the 
Air Force does not regard its men as expendable, and 


during periods of both peace and war. 


indoctrination and training increases the chance of 


recovering highly trained technical personnel—per- 


Presented at the Air Safety Seminar of the Flight Safety Foun- 
dation, Inc., November 19-21, 1952, Bermuda. 
* Chief. 


sonnel who have mastered their skills only after years of 
training. 

Survival training through field exercises is engaged in 
by numerous Air Force commands including S.A.C., 
M.A.T.S., Alaskan Air Command, and others. Fore- 
most in collecting and disseminating information per- 
taining to survival is the Arctic, Desert, Tropic Infor- 
mation Center of Maxwell Air Force Base, Ala. This 
organization is responsible for compiling information 
on Air Force operations in the nontemperate areas. 
Included in this responsibility is research on the subject 
of survival. 


The A.D.T.I.C. is staffed by a group of specialists 
who are themselves survival experts and, through 
education and field experience, have a_ thorough 
knowledge of environmental conditions found in arctic, 
desert, and tropic areas. In the investigation of sur- 
vivaland problems involved, the A.D.T.I.C. has attacked 
the subject from two angles: (a) basic survival and 
(b) area survival. Basic survival concerns the basic 
procedures and techniques that should be used under 
all conditions of emergency survival. Regardless of 
the geographic areas involved, the elements of basic 
survival include food, shelter, water, and emergency 
equipment. Upon them are pyramided the special 
techniques and procedures most effective in each geo- 
graphical area. Detailed information of this type 
is designated area survival, meaning basic survival plus 
specific information concerning food plants, shelter, 
people, methods of travel, water supplies, etc., for 
specific areas such as Afghanistan, Malaya Peninsula, 
Sahara Desert, Canadian Arctic, etc. 


Recently, the A.D.T.I.C. completed for Head- 
quarters U.S. Air Force, a manual, AFM 64-5, 
Survival. This manual outlines the basic factors of 


survival in arctic, desert, and tropic areas and will 
be available in published form early in 1953. In 
addition, current studies are being prepared on area 
survival particularly aimed at supplying detailed sur- 
vival information on those areas traversed by Air 
flight routes. The subject of survival is also 
approached through an analysis of survival 
experiences of Air Force and personnel 
during World War II and the period following. 
An analysis of more than 1,000 tropical surviva’ ex- 
periences has been made for the purpose of determining 
successful techniques and procedures, length of sur- 
vival periods, and first-aid and medical needs. In- 
formation obtained from this analysis is available in 
A.D.T.I.C. publication, 999 Survived. Currently, anal- 
yses are being made of 600 desert survival experiences, 
700 arctic experiences, and some 2,000 water-survival 


Force 
being 
civilian 


experiences. 


The results of will be published 
during 1953. It that this method of 
investigation will provide factual material highly bene- 
ficial and important to programs of indoctrination and 
training in survival. 


these studies 


is believed 
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The diaphragm in this valve that regulates the intake to a 
boiler feedwater storage tank, is in almost constant motion 24 . 
hours a day at temperatures well above 100°F. Successive syn- 
thetic rubber diaphragms lasted 7, 11 and 13 months respectively. 
That's unsatisfactory performance in a power house supplying energy 
to a large chemical plant. So they tried a Silastic coated glass dia- 
phragm. Recently inspected after more than 78 months of service, the 
Silastic diaphragm was still soft and flexible; showed little wear; 
appeared serviceable for many more months. 


For maximum life and reliability 


the durable silicone rubber 


You, too, will find that Silastic will last longer and give 
you more reliable service in most applications where the 
life of organic rubbers is limited by high temperatures, 
oxidation or weathering. You will also find that Silastic 
can be used in many cases to take the place of complicated 
mechanical devices made necessary by the relative in- 


stability of organic rubber. 


And Silastic is in a class by itself among rubbery ma- 
terials. For example, we have aged typical samples of a 
Silastic stock for 12 months in an air circulating oven at 
350°F. After such accelerated aging, those samples 


showed an increase in hardness of only 18 points from 


As a valve diaphragm at +100°F 
SILASTIC outlasts heat-stable 
organic rubber 7 to/ I 


Dow Corning Corporation, Dept. A-3, Midland, Michigan 


Please send me: 
List of Silastic Fabricators 
Silastic Facts 10a 
“What's A Silicone?” 


Name Title 
Company 

Address___ 

City Zone State 


46 to 64 durometer; elongation went down from 320 to 
105%; tensile strength dropped only 26 points from 
557 to 531 p.s.i.; and there were no significant changes 


in any of their dielectric properties. 


And that is almost incredible performance at temperatures 
high enough to change any other kind of rubber to a 
brittle, noninsulating material in a few hours or days at 
the most. When you need rubbery properties or good 
dielectric properties in a resilient material that will 
withstand weathering or long exposure to temperatures 
above or below the limits of ordinary rubbers, specify 


Silastic. 


*T. M. Reg. U. S. Pat. Off. 
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Another new development using 


B. F. Goodrich Chemical 


Bellows for Piasecki HUP helicopter molded by Surgical Rubber Co., Norristown, Pa. 
B. F. Goodrich Chemical Company supplies the Hycar rubber only. 


‘copter crews like 


Hycar “umbrella”! 


IFE at sea isn’t always smooth- 
L going for these HUP helicop- 
ters. They operate under all sorts 
of weather and service conditions— 
must have unique parts and devices 
to help keep ‘em flying efficiently. 

One of these important devices 
is a rotor spinner bellows made of 
Hycar rubber. It operates with the 
propeller pitch control link—flexes 
and twists as the rotor blade angles 
change— shields the rotor head con- 


trols from rain and salt spray. Acts 


GEON polyvinyl materials 


HYCAR American rubber ¢ 


like an umbrella! 


Naturally, Hycar rubber isan ideal 
material fora job like this. For Hycar 
has great resiliency and strength, 
plus extreme resistance to heat and 
cold, aging, abrasion, gas, oil and 
many chemicals. In this bellows, 
Hycar meets military specifications 
MIL-R-6855, Class I and II. 


One of the many Hycar rubber 
compounds may answer a problem 
for you—help you develop or im- 
prove more saleable products. For 


GOOD-RITE chemicals and plasticizers 


information, please write Dept. 
HF-3, B. F. Goodrich Chemical Co., 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 
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Theoretical Pressure Recovery Through a 
Normal Shock in a Duct with Initial 
Boundary Layer 


By 
George McLafferty 
United Aircraft Corporation 


The theoretical pressure recovery 
through a normal shock in a duct having 
an initial boundary layer has been calcu- 
lated on the basis of continuity and con- 
servation of momentum. The results can 
be used to determine the maximum theo- 
retical pressure recovery in supersonic 
compressors, supersonic wind-tunnel dif- 
fusers, supersonic ram-jet diffusers, and in 
any other case in which a wall boundary 
layer is present upstream ofanormal shock. 
This calculation procedure has also been 
applied to diffusing passages having 
boundary-layer bleed systems to determine 
the maximum theoretical pressure recovery 
in both the main stream and the boundary- 
layer passage. 

It is shown that the theoretical total 
pressure recovery through a normal shock 
in a duct is reduced by an amount propor- 
tional to the displacement thickness of 
the boundary layer approaching the shock 
for a wide range of approach boundary- 
layer profiles and approach Mach Number. 


Quadruple Velocity Correlations and 
Pressure Fluctuations in Isotropic 
Turbulence 


By 
Mahinder S. Uberoi 
The Johns Hopkins University 


It is shown that the correlation of 
fluctuating static pressure (in an incom- 
pressible and homogeneous turbulence) 
with any fluctuating quantity in the flow 
field can be expressed in terms of the cor- 
relation of the same quantity with two or 
more components of the velocity. 

The correlations of pressure with itself 
are investigated in detail for the case of 
isotropic turbulence. These correlations 
can be expressed in terms of correlations 
involving two velocity components at a 


Summaries 


point and two velocity components at 
another point. A postulated relation 
between the fourth-order and second-order 
correlations is investigated. This relation 
is satisfied, for example, if the joint prob- 
ability density of the four components of 
velocity is Gaussian. 


The consequences 
of this relation are compared with the 
measurements of the fourth-order correla- 
tions. 

The root mean square pressure and 
pressure gradients are computed from 
second-order correlation for a range of 
turbulence Reynolds Numbers. Since the 
pressure gradient is related to diffusion of 
marked particles from a source, the com- 
puted pressure gradient level is compared 
with that calculated from a set of diffusion 
measurements, 


Forced Convection Heat Transfer from 
Horizontal Cylinders in a Rarefied Gas 


By 
F. M. Sauer and R. M. Drake, Jr. 
University of California’ at Berkeley 


An approximate analytical treatment of 
the energy equation is given which yields 
a specification for the average heat-transfer 
coefficients from horizontal circular cyl- 
inders to gases flowing at high Mach 
Numbers and low Reynolds Numbers. 
The results are given for continuum and 
slip-flow regions in comparison with avail- 
able experimental data. 


Inelastic Instability and Incremental 
Theories of Plasticity 


By 
E. T. Onat and D. C. Drucker 


Brown University 


A most troublesome paradox has existed 
for a number of years with respect to 
buckling in the plastic range. Theoretical 
considerations and all direct experimental 
evidence show conclusively that an incre- 
mental or flow type of mathematical 
theory of plasticity is valid. However, 
the results of plastic buckling tests are well 
correlated by a simple total or deformation 
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Accepted far I.A.S. Puldications 


Please do not order Preprints 
of these papers at this time. 

See page 57 for Preprints 
that are immediately available. 


theory and bear no resemblance to pub- 
lished predictions of incremental theory. 

The suggestion was made that initial 
imperfections of shape or loading might 
well explain this most peculiar result. 
However, subsequent investigations by 
several authors seem to have given the 
impression that excessively large imperfec- 
tions would be needed and that the answer 
would be overly sensitive to the magnitude 
of such imperfections. 

It is the purpose of this paper to demon- 
strate that extremely small, and therefore 
unavoidable, imperfections of shape do 
account for the paradox in a simple man- 
ner. The buckling load is shown to be ex- 
tremely insensitive to the amount of im- 
perfection. The example chosen is a sim- 
plified version of the long rectangular plate 
hinged along one edge and free on the other 
under uniform compressive stress at the 
ends. This is the equivalent of the case of 
the cruciform column which has been so 
disturbing in the past because incremental 
theory applied to a perfect cruciform col- 
umn did lead to an entirely incorrect result. 


Calculation Method for Three-Dimensional 
Rotationally Symmetrical Boundary Layers 
with Arbitrary Free-Stream Velocity and 
Arbitrary Wall Temperature Variation 


By 
Robert M. Drake, Jr. 
University of California at Berkeley 


A calculation method is presented en- 
abling a rapid prediction of the distribu- 
tion of the local skin-friction and heat- 
transfer coefficients to be made for rota- 
tionally symmetrical bodies. having arbi- 
trarily specified free-stream velocity dis 
tributions and surface temperature varia- 
tions for constant property, incompres 
sible, laminar boundary-layer flows. The 
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DO YOU HAVE 
MORE BRAINS 
THAN 
OPPORTUNITY 


? 


Our rapidly growing com- 


pany has real opportunities 
for project engineers, de- 
velopment engineers (new 
products), and design 


engineers 


If you're eager 
to carry the ball yourself 
instead of being tied down 
to a tiny specialty—if you 
e like the idea of working 
____ for a small company that’s 
really going places—if you 
want a well-paying job that 
lets you advance just as 
fast as your abilities per- ¢ 
mit, no matter how long 
you’ve been at it—and if 
you have an_ electrome- 
chanical or servo _back- 
ground and several years’ 
experience, preferably in 
small mechanisms — then 
this engineering company 
. has a spot for you. We are 
equipment suppliers for all 
major aircraft companies 
and are also in the indus- 
trial field. We're about 10 


within easy range of pleas- 
ant suburbs and even farm- 
ing country. Our plant is a 
good place for you to work, 


Start things rolling with a 
letter, detailing your back- 
ground, to 


_< 


ACCESSORIES 
CORPORATION 


1414 Chestnut Avenue 
Hillside 5, N. J. 


miles from New York, ted 


to grow, to accomplish. 


method utilizes the Mangler transforma 
tion as a basis, thus enabling the results 
calculated by Hartree and Levy for the 
two-dimensional case to be used directly 
in the determination of boundary-layer 
quantities for the three-dimensional case. 

Example results using the proposed 
method are presented in the form of the 
boundary-layer momentum and displace- 
ment thicknesses, the skin-friction coeffi- 
cients, and the heat-transfer coefficients 
for a three-dimensional half-body with 
constant surface temperature. These re- 
sults, utilizing the Hartree velocity pro- 
files, are compared with similar results ob- 
tained by Scholkemeier utilizing the Pohl- 
hausen P-4 velocity profiles. The skin- 
friction coefficient for stagnation-point 
flow as obtained by the approximate 
method is compared with the exact solu- 
tion for this region given by Homann to 
show excellent agreement 


Thermal Distributions in Jeffery-Hamel 
Flows Between Nonparallel Plane Walls 


By 
Knox Millsaps and Karl Pohlhausen 
Flight Research Laboratory, U.S.A.F 


The authors give the exact solution for 
the thermal distributions for the steady 
laminar flow of a viscous incompressible 
fluid between nonparallel plane walls held 
at a constant temperature. The velocity 
profiles are determined with the aid of 
Jacobian elliptic functions by using the 
Jeffery-Hamel solution of the hydro- 
dynamic problem. It is shown that in this 
special case the energy equation giving the 
temperature profiles can be reduced to an 
ordinary linear differential equation with 
variable coefficients. After the introduc- 
tion of dimensionless parameters, numeri 
cal solutions are given for diverging and 
converging channels with total openings of 
10° for the possible combinations of three 
Reynolds Number ind five Prandtl 
Numbers. 


Changes of Address 


Since the Post Office Department 
does not as a rule forward magazines 
to forwarding addresses, it is impor- 
tant that the Institute be notified of 
changes in address 30 days in advance 
of publishing date to ensure receipt 
of every issue of the Journal and 
Review. 


Notices should be sent directly to 
the Institute of the Aeronautical 
Sciences, 2 East 64th Street, New 
York 21, 


linear 


accelerometers 


Eastham 


the 


Labong 


inear accelerometers 
are manufactured by 
Statham Laboratories for 
measurement in ranges 
from +0.5g to + 1,000g. 
Unbonded strain gage 
accelerometers have higher 
natural frequency than 
is usually attainable with 
other types of pickoffs. For 
maximum possible output, 
the mechanical construction 
of these instruments is 
such that movement of the 
suspended mass produces 
a change of resistance 
of all four arms of the 
complete balanced bridge. 


The resistive nature of the Dat 

bridge permits the use of 

these accelerometers in either The | 

A.C, or D.C. circuits. meas 
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Telecomputing announces 


a new advance in 


automatic data reduction... 


LINEAR 
CALIBRATOR 


automatically calibrates record measurements 


as they are made 


Working with the Universal Telereader 
and Telecordex, the Linear Calibrator 
calibrates film and oscillograph records 
simultaneously as they are measured, 
eliminates the need for a separate, 
time-consuming computing operation in 
many types of problems. 

Organizations whose data reduction 
equipment includes a large digital 
computer also use the Linear Calibrator 
to relieve overloads, as well as 
eliminate separate computing operations. 
The Linear Calibrator is the newest in 
Telecomputing’s family of instruments 


Data is now measured, computed and recorded simultaneously . . . 


ther The Universal Telereader The Linear Calibrator applies separate With the addition of the ? 
measures film and oscillo- linear calibrations (f(x) = a = bx) to Telecordex, the digital infor- designed to turn the work of hours . 
graph records by means of motions of the two crosswires of the mation from the Linear Cali- into minutes for engineers and scientists. 
X and Y crosswires, elec- Telereader. The answers may be read brator can be tabulated on an 
tronically transmits the data from dials on the front panel of the electric typewriter and/or 


to the Linear Calibrator... Linear Calibrator or... punched into IBM cards. 
Specifications on these Telecomputing Instruments 
will be mailed you upon request. Coupon below 
is for your convenience. 


Mr. Preston W. Simms, Dept. AER-3 
Telecomputing Corporation, Burbank, California 


Dear Sir: Please send me specifications on the Linear Calibrator, Universal 
Telereader and Telecordex. 
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General |.A.S. News 


(Continued from page 21) 


Giannini & Company and 
Rosenberg Associates Join I.A.S. 


G. M. Giannini & Company, Inc., a 
new Corporate Member of the Insti- 
tute of the Aeronautical Sciences, 
operates plants in Pasadena, Calif., 
and East Orange, N.J. Both plants 
are engaged in similiar types of work. 
A large number of technical personnel 
and craftsmen skilled in ultra-precise 
work are employed, in addition to a 
sales staff experienced in the technical 
background and requirements neces- 
sary to assist customers in engineering 
applications of the company’s prod- 
ucts. 

The aircraft activities of the com- 
pany at the present time consist pri- 
marily of the development and manu- 
facture of precision instruments used 
in the flight test, fire control, and 
direction systems of various present- 
day aircraft and guided missiles. 
These instruments can be termed as 
components of systems of various 
types and are small, light, and ‘‘the 
ultimate in precision requirements and 
performance.” 

G. M. Giannini & Company is 
expanding its facilities and personnel 
to include in the future additional 
products applicable to both military 
and commercial aircraft. These new 
endeavors will include such items as 
recording systems for flight operations, 
indicating and recording devices for 
both reciprocating and jet engines, and 
laboratory apparatus pertaining to the 
aircraft field and its flight labora- 
tories. 
> Paul Rosenberg Associates has also 
added its name to the ever growing 
list of companies that are now Cor- 
porate Members of the Institute of the 
Aeronautical Sciences. 

This firm of consulting physicists 
renders a professional service of con- 
sultation, research, and development 
in the industrial and military applica- 
tions of physics and related sciences. 
Four classes of clients are now being 
served by P.R.A.: 

(1) Industrial, manufacturing, and 
business firms to whom P.R.A. fur- 
nishes advice in planning programs of 
research and development; studies of 
trends in science and technology; and 
assistance in solving unusual manu- 
facturing problems, in developing new 
manufacturing methods, and in de- 
signing and developing new products, 
machinery, and instrumentation. 

(2) Banking institutions and invest- 
ment firms who retain P.R.A. to study 
and evaluate the scientific and engi- 
neering merits of new devices, prod- 
ucts, methods, and inventions. 


(3) Engineering firms and others 
engaged in research and development 
to whom P.R.A. renders consultation 
on problems that require 
specialized knowledge and skill. 

(4) The Government and Armed 
Services for whom P.R.A. does work 
of consultation, research, and develop- 
ment. 

The current projects of Paul Rosen- 
berg Associates are divided equally 
between the Government and private 
industry. 
scattered 
States. 

The scientific interests of the com 
pany cover a wide variety of problems 
in electronics, ultrasonics, radar, tele- 


highly 


The industrial clients are 
throughout the United 


vision, optics, thermodynamics, ki- 
netic theory of gases, precision me- 
chanics, information theory, and opera- 
tions analysis. The firm is active also 
in the fields of navigation, radar and 
other aids, radar mapping and chart- 
ing, and flight training simulators. 
P.R.A. maintains its own private 
laboratory, completely equipped for 
research and development work in 
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many fields of applied physics. The 
firm, once located in New York's 
Woolworth Building, moved recently 
into expanded quarters in Mount 
Vernon, N.Y. 


Fluid Mechanics Conference 


Pianned 


The Third Midwestern Conference 
on Fluid Mechanics is scheduled for 
March 23, 24, and 25 at the Univer 
sity of Minnesota, Minneapolis. The 
subject matter will cover all features 
of theoretical and applied fluid me 
chanics. 

The General Chairman for this 
Conference is Dr. R. Hermann, of the 
University of Minnesota. Professor 
E. Silberman, of St. Anthony Falls 
Hydraulic Laboratory in Minneapolis, 
is serving as Program Chairman. 

The Conference is sponsored by the 
American Physical Society's Fluid 
Dynamics Division, as well as by the 
local sections of the American Institute 
of Chemical Engineers, American 
Society of Civil Engineers, American 
Society of Heating and Ventilating 
Engineers, American Society of Me 
chanical Engineers, and Institute of the 
Aeronautical Sciences. 


Necrology 


Frank P. Callahan 


Frank P. Callahan, who for a number 
of years served as General Electric Com- 
pany’s Corporate Member Representa- 
tive to the Institute of the Aeronautical 
Sciences, died on December 21 at a 
Schenectady, N.Y., hospital. Death 
came as a result of a cerebral hemorrhage 
that he had suffered the previous day 
at his home. 


Born in Hoosick Falls, N.Y., on 
March 26, 1905, Mr. Callahan attended 
St. Mary’s Academy in Hoosick Falls 
and Troy Business College. In 1922, 
the year in which he was graduated from 
the latter, he joined G-E as a Student 
Clerk. In 1945, after serving in various 
capacities in the company, he was trans- 
ferred to G-E’s Corporate Affairs 
Division. Recently, he was transferred 
to Public Relations Services, continuing 
as Secretary of the Subscriptions Com- 
mittee. 

Mr. Callahan had been active for 
many years in Chamber of Commerce 
work, beginning with the Junior Cham- 
ber of Commerce and later transferring 
to the senior body. During that time, 
he served as National Councillor of the 
Schenectady Chamber of Commerce and 
as Secretary and Director of the Empire 


State Chamber of Commerce in Albany, 
N.Y. He had been Chairman of the 
National Industrial Conference Board's 
Special Council on Corporate Donations 
Chairman of the Committee on Rela 
tions with Electrical Leagues of the 
National Electrical Manufacturers As 
sociation, and Chairman of the Product 
Scopes Committee of the N.E.M.A. He 
was also a member of the National In 
formation Bureau and of the National 
Budget Committee. He had been 
prominent in district and national sports 
for over 20 vears. 
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Sherman S. Graves 


Sherman Stockton Graves, A.M.- 
].A.S., General Manager of Cessna 
Aircraft Company’s Helicopter Divi- 
sion, was killed in an aircraft accident 
on December 15 at the Richmond, 
Ind., Municipal Airport. The acci- 
dent took place when the single- 
engined personal plane he was piloting 
collided in the air with a Lake Central 
Airlines’ Douglas DC-3 while both 
were landing on intersecting runways 
at the Richmond airport. No injury 
to any occupant of the DC-3 was re- 
ported. 


Born in Wichita, Kan., on Novem- 
ber 6, 1913, Mr. Graves attended the 
local public schools and was graduated 
from Wichita High School in 1931. 
He took additional courses at night 


school where he studied welding, 


Major R. W. 


Major Rudolph W. (Shorty) Schroe- 
der, an I.A.S. Member and Founder 
Member, died on last December 29 in 
Hines Veterans Hospital, Maywood, a 
suburb of Chicago, Ill. He was 66 
years of age. 

A pioneer in high-altitude flying 
and a test pilot, Major Schroeder 
learned to fly in 1910 and during 
World War I served as a Pilot in the 
U.S. Army Signal Corps’ Aviation 
Section. In 1920, before high-alti- 
tude flight equipment had been de 
veloped, he flew an airplane to an alti- 
tude of 38,180 ft. That same year, 
he joined the Underwriters Labora 
tories and 5 years later became Super 
intendent of the Ford Air Transport, 
an air line operating between Detroit, 
Cleveland, and Chicago. While with 
Ford, he ran the first flight tests on the 
old ‘‘Tin Goose,” the Ford Trimotor. 

During the late 1920's, Major 
Schroeder served as Manager of Chi- 


drafting, metallurgy, and aircraft 
materials and processes. 

He entered the aircraft industry in 
1936, when he first went to work for 
Cessna as an Aircraft Woodworker. 
He subsequently became a Mechanic, 
Layout Man, Experimental Mechanic, 
Engineering Department Inspector, 
Head of Inspection and Quantity 
Control, and Chief Inspector. He 
was responsible for setting up a 
physical and chemical laboratory and 
directed quantity standards for Cessna 
and the subcontractors. In April, 
1952, he was named to head the then 
newly organized Helicopter Division. 

Mr. Graves is survived by his wife, 
Doris, and his two children, Richard, 
aged 10, and Kathleen, aged 5, as 
well as by his father, three brothers, 
and a sister. 


Schroeder 


cago’s Curtiss Airport, which field he 
had designed and built. In 1933, he 
became Chief of the Air Line Inspec- 
tion Service, Bureau of Air Commerce. 
Three years later, he was appointed 
Assistant Director of that Bureau. 
In 1937, he resigned to become a Vice- 
President of United Airlines Trans- 
port Corporation. 

Among the various things for which 
Major Schroeder has been credited are 
(1) the organization of the first school 
of night flying, (2) designing and test- 
ing the first parachute flare and the 
first airplane lights for landing fields, 
and (3) conducting the first blind 
flying tests, the first controllable- 
pitch propeller tests, and the first 
supercharged engine tests. He was 
awarded the Distinguished Flying 
Cross in 1945 for altitude test flights 
that provided data “‘responsible in 
large measure for the success of the 
Army Air Force in World War IT.” 


News of Members 


>» Claude W. Brenner (T.M.), Senior 
Engineer, Allied Research Associates, 
Inc. Formerly, Engineer, Aero-Elas- 
tic and Structures Research, Massa 
chusetts Institute of Technology. 


> Oliver P. Echols (F.), Chairman of 
the Board and President, Northrop 
Aircraft, Inc., was elected Chairman 
of the Board of Governors of the Air- 
craft Industries Association — of 
America, Inc., for the second 6 months 
of 1953. General Echols is also a 


member of A.I.A.’s Executive Com- 
mittee. 

> Harold E. Gray (A.F.), who is in 
charge of the Latin American Divi- 
sion, Pan American World Airways, 
Inc., has been elected an Executive 
Vice-President of the corporation. 

> Otto E. Kirchner (F.), Director of 
Operational Engineering, American 
Airlines, Inc., was elected to serve 
during 1953 as Vice-President for Air 
Transport of the S.A.E. 
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p» Cramer W. LaPierre (M.), General 
Manager, Aircraft Gas Turbine Divi- 
sion, General Electric Company, Even- 
dale, Ohio, has been elected a Vice- 
President of the company. 


> Dr. Angelo Miele (M.) has joined 
the U.S. Government-sponsored super- 
sonic research group at Polytechnic 
Institute of Brooklyn. He will be 
associated with the team in the group 
headed by Dr. Antonio Ferri (A.F.) 
which is concentrating on the basic 
problems relating to the design 
of testing equipment for models of 
aircraft constructed for supersonic 
velocities. Dr. Miele will also teach 
the undergraduate course, Applied 
Aerodynamics, and, beginning with 
the 1953-1954 academic year, will be 
in charge of courses on the graduate 
level dealing with flight mechanics of 
jet-powered aircraft and with the dy- 
namic stability of airplanes. Dr. 
Miele was formerly Professor of 
Mechanics at Escuela de Aviacion 
Militar, Cordoba, Argentina. 


> Mundy I. Peale (A.M.), President 
and General Manager, Republic Avia- 
tion Corporation, is serving during the 
first 6 months of 1953 as Chairman of 
the Board of Governors of the Air 
craft Industries Association of 
America, Inc. Mr. Peale is also a 
member of A.I.A.’s Executive Com 
mittee. 


> Frank N. Piasecki (F.), Chairman 
of the Board, Piasecki Helicopter Cor- 
poration, was selected by the U.S. 
Chamber of Commerce as one of 
America’s Ten Outstanding Young 
Men of 1952. Mr. Piasecki was cited 
“for his leadership in pioneering the 
development of the helicopter in- 
dustry.”” The banquet honoring these 
“Ten Outstanding Young Men” was 
held on January 17 in Cedar Rapids, 
Iowa. 


p> Allen E. Puckett (M.), Head, 
Missile Aerodynamics Department, 
Hughes Aircraft Company, has been 
appointed te the Committee on Guided 
Missiles, Research and Development 
*Board, Department of Defense. Mr. 
Puckett had previously been Chair- 
man of a panel of the Committee on 
Guided Missiles. 


p» Arthur E. Raymond (H.F.), Vice 
President, Engineering, Douglas Air- 
craft Company, Inc., has been ap- 
pointed a member of a new Defense 
Department committee on problems 
of defense against atomic attack. 


>» Flight Lieutenant Alexander E. 
Sutherland, R.C.A.F. (M.), is now on 
staff duty with the No. 2 Canadian 
Fighter Wing Headquarters in France 
in connection with the establishment 
of the No. 3 Canadian Fighter Wing. 
He was formerly Squadron Engineer- 
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ing Officer, 103 Rescue Unit, R.C.A.F. 
Station, Greenwood, Nova Scotia. 

p Clarence M. Young (A.F.), who is 
in charge of the Pacific Division, Pan 
American World Airways, Inc., has 
been named an Executive Vice-Presi- 
dent of the corporation. 


Members on the Move 


The purpose of this section is to provide 
information concerning the latest affilia- 
tions of .A.S.members. All members are 
therefore urged to notify the News Editor 
of changes as soon as they occur. 


Paul L. E. Alberti (M.), Design Engi- 
neer, Development Section, Republic 
Aviation Corporation. Formerly, As- 
sistant Project Engineer, Chance Vought 
Aircraft Division, United Aircraft Cor- 
poration. 

Rex Anger (A.M.), Air Carrier Main- 
tenance Specialist (Instructor), Civil Aero- 
nautics Administration, Aeronautical Cen- 
ter, Oklahoma City, Okla. Formerly, 
Aviation Safety Agent—Air Carrier Main- 
tenance, C.A.A., ASDO San Juan, P.R. 

Lieutenant Roger Gerard Archambault, 
U.S.N. (T.M.), Air Develoment Squadron 
Three, U.S. Naval Air Station, Atlantic 
City, N.J. Formerly, Field and Service 
Representative, Northrop Aircraft, Inc. 

Bernard Arrow (M.), Research Engi- 
neer, Aero-Mechanics Division, Cornell 
Aeronautical Laboratory, Inc. Formerly, 
Vibration Engineer, Piasecki Helicopter 
Corporation. 

Ralph L. Bayless (A.F.), Chief Develop- 
ment Engineer, San Diego Division, Con- 
solidated Vultee Aircraft Corporation. 
Formerly, Chief Design Engineer, Con- 
vair. 

Dr. Knox C. Black (M.), Business 
Manager, Polytechnic Research & De- 
velopment Company. Formerly, Tech- 
nical Advisor to Commander, Naval Air 
Development Center, Johnsville, Pa. 

Allan F. Bonnalie (A.F.), Director of 
Training, Flight Operations Department, 
United Air Lines, Inc. Formerly, Presi- 
dent and General Manager, U.A.L. Sub- 
sidiary, Lineas Aereas Mexicanas, S.A. 
Mexico. 

Richard B. Brown (M.), Engineer, Con- 
sultant Section, Engineering Service Divi- 
sion, Engineering Department, E. I. du 
Pont de Nemours & Company, Inc. 
Formerly, Project Analytical Engineer, 
Chance Vought Aircraft Division, United 
Aircraft Corporation. 

Charles Edward Chapel (M.), now 
Member of the Assembly fiom the Forty- 
Sixth Assembly District, California Legis- 
lature, Assembly Chambers, State Capitol, 
Sacramento, Calif. 

Edmund W. Coates (M.), Senior De- 
signer, Canadai Limited. Formerly, 
Senior Designer and Draughtsman, Heli- 
copter Department, Aircraft Division, 
The Bristol Aeroplane Company, Ltd., 
England. 

Nathaniel B. Cohen (T.M.), Aeronauti- 
cal Research Scientist, Aerodynamics, Gas 
Dynamics Branch, Compressibility Re- 
search Division, Langley Aeronautical 


joined them in 1947 a 
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PIASECKI PRESIDENT 


Don R. Berlin became President of Piasecki 
Helicopter Corporation as of January 1, 
1953, succeeding C. Hart Miller, who stays 
on as Executive Vice-President and General 
Manager. Mr. Berlin s formerly with 
McDonnell Aircraft Corporation, having 
Vice-President of 
Engineering and Contracts. He was elected 
Executive Vice-President in 1949 and Vice- 
President and General Manager of Mce- 
Donnell early in 1951 


Laboratory, N.A.C.A Formerly, U.S 
Army Personnel, Aeronautical Engineer, 
Transportation Research and Develop- 
ment Station, Fort Eustis, Va. 

Frank W. Davis (M.), Member of the 
Staff of R. C. Sebold, Vice-President 
Engineering, Consolidated Vultee Air- 
craft Corporation. Formerly, Assistant 
Chief Engineer for Research and Develop- 
ment, San Diego Division, Convair. 

Colonel Humberto Delgado, Portuguese 
Air Force (M.), Portuguese Representa- 
tive to the North Atlantic Treaty Organ- 
ization and Military and Air Attaché to 
the Portuguese Embassy in Washington, 
D.C. Formerly, Portuguese Representa- 
tive, Council, International Civil Avia- 
tion Organization 

Millard F. Dowell (M 
Specialist and Consultant, 
Thermodynamics 


Engineer 
Preliminary 

Evendale 
Plant, General Electric Company.  For- 
merly, with Thermodynamics and Air 
Design Division, Aircraft Gas Turbine 
Division, General Electric, West Lynn, 
Mass. 

Krafft A. Ehrick (M.), Development En- 
gineer, Preliminary Design, Bell Aircraft 
Corporation. Formerly, Chief, Gasdy- 
namics Section, Guided Missile Develop- 
ment Group, Redstone Arsenal, Hunts- 
ville, Ala. 

Egan D. Foy (T.M.), Assistant Project 
Engineer, Chance Vought Airctaft Divi- 
sion, United Aircraft Corporation. For- 
merly, Air Technical Intelligence Special- 
ist, Headquarters, U.S.A_F 

A. J. Grafman (T.M.), Engineering 
Supervisor, Frank Mayer Engineering 
Company. Formerly, in Tel-Aviv, Israel 

Heman J. Gurshaney (T.M.), Tech 
nical Officer, Technical Centre, Civil Avia 
tion Department, Government of India, 


Design, 
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Safdarjung, New Delhi, India. Formerly, 
Aerodynamics Engineer, Canadair, Ltd 

Ian Malcolm Hamer (M.), Technical 
Director, Dowty Equipment of Canada 
Ltd. Formerly Chief Engineer, Dowty 
Equipment. 

Paul L. Klevatt (T.M.), Vice-President, 
Company Engineer, and Part Owner, 
Commercial Pipe and Steel Company, 
Kansas City, Mo. Formerly, Engineer 
Aerodynamicist, Sverdrup & Parcel, Inc 

Harold Lurie (A.F.), Assistant Professor 
of Applied Mechanics, California Institute 
of Technology. Formerly, Associate En- 
gineer, The RAND Corporation 

Alan M. MacCallum (M.), Chief Engi- 
neer, M. J. Johnson Aircraft Engineering 
Company. Formerly, Chief Engineer, Al 
len D. Cardwell Manufacturing Company 

Harvey Wade MacFarland (A.M 
Buyer, Riverside (Calif.) Plant, Rohi Air- 
craft Corporation. Formerly, Field Main- 
tenance Shop Officer, Strategic Air Com- 
mand, March A.F.B., Calif 

Robert V. Meghreblian (M.), Senior Re- 
search Engineer, Reactor School Staff, 
Oak Ridge National Laboratory, operated 
by Union Carbide and Carbon Corpora- 
tion’s Carbide and Carbon Chemicals 
Company. Formerly, Research Engineer, 
Jet Propulsion Laboratory, California In- 
stitute of Technology. 

Richard E. Moore (M.), Mechanical En 
gineer, Aeronautical Engineering Depart- 
ment, Hughes Aircraft Company.  For- 
merly, Senior Project Engineer, Aero- 
products Division, General Motors Cor- 
poration. 


Lieutenart M. V. Riccius, U.S.N.R 
(T.M.), Aircraft Maintenance and Ma- 
terial Officer, Fleet Air Wing One, U.S 
Naval Air Station, San Diego, Calif 
Foi merly, Senior Designer, Chance Vought 
Aircraft Division, United Aircraft Corpora- 
tion. 

Theodore Romans (M.), Senior Electro 
Mechanical Engineer, The Glenn L. Mar 
tin Company. Formerly, Overseas Spe 
cialist-Aircraft Engineer, Government of 
Israel. 

Yao Yuan Sze (T.M.), Senior Aero- 
nautical Engineer, Pacific-Alaska Division, 
Pan American World Airways, Ince 
Formerly, with Civil Air 
Formosa, China 


Transport, 


George B. Thorp (A.F.), now Engineer, 
Development and Design, Trans-Sonics, 
Inc. 


J. E. Topping (T.M.), Flight Test Ob 
server, The de Havilland Aircraft Com 
pany, Ltd., England. Formerly, Stress 
Engineer, de Havilland Aircraft of Canada 
Ltd. 


Eaward N. Townsend (M.), Superintend 
ent of Supply and Controls, Lockheed 
Aircraft Service-International, Inc. For- 
merly, Technical Manager—North Amer 
ica, British Overseas Airways Corpora- 
tion. 


Raymond A. Young (A.F.), Staff Engi 
neer, Hiller Helicopters. Formeily, Head, 
Rotary Wing Design Section, Guided 
Missiles and Rotary Wing Branch, Re 
search Division, Bureau of Aeronautics, 
Department of the Navy. 
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American Helicopter Society News 


The American Helicopter Society is 
most pleased to announce that the 
Port of New York Authority through 
its agent, Warren Goodman, has 
kindly offered to furnish free to any 
member of the A.H.S. a copy of its 
outstanding report entitled ‘Trans- 
portation By Helicopter 1955-1975.” 
As most members know, this paper 
was published in November, 1952, and 
has been universally acclaimed 
throughout the industry as an out 
standing contribution to the field of 
helicopter transportation. The So 
ciety strongly recommends that all 
members take advantage of this offer 
by writing to: 


The Port of New York Authority 
111 Eighth Avenue at 15th Street 
New York 11, New York 

Attn: Mr. Warren Goodman 


Mr. Goodman advised that there 
may be a slight delay in the filling 
of requests received because the report 
is now going into its second printing. 
However, all requests will be filled. 
Each member is entitled to one copy 
only, so it is earnestly requested that 
members not ask for additional copies. 

The Society is also most pleased to 
announce that Tom Ashley, Managing 
Editor of Flight Magazine, has pre 
sented complimentary copies, for dis 
tribution to all members, of the First 
Annual Helicopter Edition of Flight 
Magazine. Each member should have 
received his copy in the January mail- 
ing. 

The Society wishes to extend its 
sincerest thanks to both Mr. Ashley 
and Mr. Goodman for making avail- 
able to the membership these two fine 
publications. 


Executive Board Notes 


On January 9, the Executive Board 
held a meeting in which the following 
items of business were transacted: 

(1) A general review of the Society's 
activities showed that technical papers 
have been mailed to the Society each 
month, that the membership has 
grown to over 700, and that the 
Forum Committee has made excellent 
progress in the formulation of the 
Ninth Annual Forum. The Forum 
will be held on May 14, 15, 16, and 17; 
headquarters will be the Mayflower 
Hotel. Pioneers’ Dinner will be at 
the National Press Club on the fif- 
teenth, and Honor’s Night Banquet 
will be on May 16 at the Grand Ball- 
room of the Mayflower. Technical 
sessions will be held on the fourteenth 
and fifteenth, while the airshow, in 
conjunction with Armed Forces Day, 


will be held on the sixteenth and 
seventeenth. It is intended that 
static exhibits also be set up in the 
Mayflower. The technical papers will 
be available for sale at the Forum, 
and, as plans crystallize, more detailed 
announcements will be forthcoming. 

(2) The Executive Board directed 
that each Regional Vice-President is 
to secure from his region a nomination 
for president, secretary, and treasurer, 
as well as two nominations for his 
successor. The seven regional nomi 
nations will then form the ballot that 
will be sent to all members for election 
of the 1953-1954 officers. 

(3) As a result of the Constitution 
Committee's study, the old constitu 
tion was declared invalid by unani 
mous vote, and the proposed constitu 
tion submitted by the Committee was 
reviewed and revised. It was then 
accepted in its revised form by the 
Board, which directed that a copy of 
the new constitution with a ballot be 
submitted to all members for ratifica 
tion by a majority of the votes cast. 

(4) The Board then directed the 
Constitution Committee to prepare a 
new set of By-Laws in view of the fact 
that a search has shown that no copies 
of the original By-Laws exist. 


New England Section 


Over 200 persons attended the first 
seasonal meeting of the New England 
Section of the American Helicopter 
Society in Bridgeport, Conn., in 
December. 

The meeting consisted of a plant 
tour of Sikorsky Aircraft Division of 
United Aircraft Corporation and a 
dinner and talk by Ralph Alex, Sikor 
sky Development Engineer, on ‘‘The 
Battlefront by Helicopter.”’ 


Ralph Alex 
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At Sikorsky, the members saw the 
production of the S-55 helicopter and 
its military counterparts (the HRS 
and H-19) and also the Marine HO5S 
Alex’s talk was illustrated by over 
100 color slides, which he had taken 
on his recent trip to Korea. 

Guests included Igor Sikorsky; 
Mr. and Mrs. G. Doman, of Doman 
Helicopters; H. M. Toomey, of 
C.A.A.; and M. L. Stevens, J. Emer 
son, I. Benson, and C. Kirchner, of 
Kaman Aircraft. 

The committee, which organized 
the meeting under the guidance of 
Miller A. Wachs, Regional Vice-Presi- 
dent, included M. L. Stevens, of 
Kaman; G. Doman, G. Montgomery, 
C. D. Adams, and B. A. Goodale, of 
Doman Helicopters; and J. Cherne 
and M. J. Theodore, of Sikorsky. 


Southwestern Region 


The fourth meeting of the South 
western Region of A.H.S. was held in 
December at the Cattleman’s Cafe in 
Fort Worth. Approximately 100 per 
sons attended the dinner and heard 
Owen Q. Niehaus talk on ‘Auto 
Pilots in Helicopters.”’ 

After service with the Army during 
World War II as a helicopter pilot and 
flight instructor, Niehaus joined Bell 
Aircraft Corporation as a test pilot 
and is now Senior Flight Test Engi 
neer. The speaker outlined the early 
development of airplane autopilots, 
the problems of helicopter stabiliza 
tion, the steps taken so far in solving 
the problem, and possible refinements 
to present helicopter autopilots. 

The autopilot was developed for 
fixed-wing aircraft to reduce pilot 
fatigue. Early systems based on atti 
tude stabilization were found to be 
lacking only for some airplane designs 
particularly when the airplane pos 
sessed good stability characteristics 
To offset this difficulty, rate signals 
were introduced. Although auto 
pilots have been used successfully for 
many years in airplanes, installations 
in helicopters present problems not 
encountered in fixed-wing systems. 

Stabilization of the helicopter at 
moderate forward speeds is compa 
rable to airplane stabilization. In 
hovering, however, the problem is 
completely different. Since the 
ability to hover is the most valuable 
asset of the helicopter, an autopilot 
that is not effective through the entiré 
speed range is of limited value 
Deviations from a given flight path, 
which might be acceptable for an air 
plane, could be deleterious while 
rescuing persons from a restricted 
area. 

As in fixed-wing aircraft, separate 
channels are used for roll, pitch, and 
vaw, utilizing both attitude and rate 
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signals. To provide adequate sensi- 
tivity, high-gain servo systems are 
used. The trend toward flight-path 
control rather than attitude stabiliza 
tion has been adopted by Bell. 

Since the motion of the entire heli 
copter is primarily dependent on the 
rotor, rotor position rather than fusel- 
age position should be stabilized. 
Greater accuracy is required in heli 
copter autopilots because of the 
hovering problem. The pilot should 
be able to control the helicopter at all 
times even with the autopilot in 
operation. Special knobs and dials 
for autopilot adjustment or trim are 
to be avoided. 


West Coast Report 
Robert A. Wagner, West Coast 
Regional A.H.S. Vice-President, re- 
ported recently that activity in his 


LAS. NEWS 


region, while slow getting started, will 
soon be going at a fast rate. Report- 
ing on a luncheon meeting held in 
December, Wagner said discussion 
revealed that many prospective mem- 
bers on the West Coast feel that the 
A.H.S. national headquarters in New 
York is somewhat remote. Wagner 
reported some difficulty in signing up 
new members and a feeling that the 
annual forum, if it is continued in 
Washington, can be attended by few 
West Coast members. 

He also promised at least two papers 
from the West Coast region between 
March and June. 

James Ricklefs, of Rick Helicopters, 
had agreed to speak at a February 
meeting on the West Coast along with 
Clarence Belinn of Los Angeles Air- 
ways. 

CLAUDE O. WITZE 
Publicity Chairman, A.H.S. 


Corporate Member News 


Aeroquip Corporation . . . Recently in- 
troduced ‘Broach Fit’’ Bushings are said 
to offer advantages that eliminate many of 
the cost and production problems asso- 
ciated with the use of conventional-type 
bushings. The Aeroquip Bushing has a 
broached outer surface that creates 
“dozens of hard-cutting edges.’ The 
bushing is said to cut its way into cast 
metal, plastic, steel, and other metals with- 
out danger of collapse or cracking the par- 
ent metal. These bushings are made of 
hardened steel treated with a black oxide 
penetrate to prevent rust and corrosion. 
They are available in a wide range of 
standard sizes in both “headless type’ and 
“head type’’; special sizes can be furnished 
on request... . / A licensing agreement has 
been completed with Super Oil Seals & 
Gaskets, of England, whereby this British 
firm will manufacture and sell Aeroquip 
hose, fittings, and flexible hose assemblies 
in Great Britain, Australia, New Zealand, 
and South Africa. The agreement in- 
cludes the use of the Aeroquip name and 
trade-marks together with Aeroquip pat- 
ents and know-how. 

American Steel & Wire Company... On 
January 1, 1953, Walter F. Munford be- 
came President of the company. Succeed- 
ing Mr. Munford in his earlier post as 
Vice-President of Operations was Van H 
Leichliter. Mr. Leichliter’s former posi- 
tion as Assistant Vice-President of Opera- 
tions was filled by John A. Slenker. 

Aviation Engineering Corporation 
Avien’s electronic fuel gages, the company 
Says, are now specified for more than 50 
types of military aircraft. 

Bendix Aviation Corporation .. . Ac- 
cording to a company release, a recently 
developed system, known as “Polar Path” 
Control, permits automatic course tracking 
in the Arctic where equipment using ordi- 
nary compass reference is useless. The 


“Polar Path’’ Control provides navigation 
and flight by automatic pilot without any 
reference to magnetic north, geographic 
north, or any radio signal. The system’s 
directional reference is taken from a 1!/»- 
Ib. baseball-size gyroscope unit built so 
that the center of balance of the spinning 
mechanism is computed in millionths of 
an inch. The performance of this system 
is said not to vary over a temperature 
range of —65° to +158° F. It is further 
stated that this system is able to provide 
accurate course direction in several ways 
e.g., lining up with an airport runway be- 
fore take-off. This navigational system 
was developed especially for polar flight. 
This system is said to be useful on trans- 
oceanic flights in that it can provide ‘“‘a new 
and highly accurate means of checking 
course computations determined by other 
navigational methods and is available at 
all times for electronic hook-up with asso- 
ciated equipment.”’ . . . The fourth North 
Hollywood (Calif.) area plant of the 
Bendix Pacific Division is now in produc- 
tion. This new 60,000 sq.ft. plant is 
manufacturing electronic products. 


@ Cessna Aircraft Company. .. The U.S.- 
A.F. has awarded a contract to Cessna for 
the development of a twin-jet primary- 
training aircraft, designated the Cessna 
Model 318. The design proposal for the 
318—the first jet trainer, designed as such, 
to be developed for the Air Force—pro- 
vides for a lightweight all-metal single-wing 
aircraft. It will incorporate two-place 
side-by-side seating and will be powered 
by two 900-lb thrust Marbore-352 jet en- 
gines designed by Société Turbomeca, of 
France, and built in the U.S.A. by Con- 
tinental Motors Corporation. According 
to the preliminary design, the 318 will 
have a wing span of 33 ft.; a length of 27 
ft., 1 in.; and a height of 9 ft., 10 in. Its 
design gross weight will be approximately 
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5,600 Ibs. Top speed of this trainer is ex- 
pected to be more than 350 knots. 


@ The Cleveland Pneumatic Tool Com- 
pany... A continuing and fully endowed 
scholarship has been established by the 
company at Case Institute of Technology 
in honor of the late E. W. (Pop) Cleveland, 
A.F.I.A.S., who was a Vice-President and 
Director at the time of his death last 
August 7 in an airplane accident. It will 
be known as the ‘‘E. W. ‘Pop’ Cleveland 
Memorial Scholarship” and is an addition 
to other funds recently provided by Cleve- 
land Pneumatic for scholarships at Case. 


®@ Consolidated Vultee Aircraft Corpora- 
tion . . . Phase II flight testing of the 
YB-60 began on December 20 at Convair’s 
Fort Worth Division. ... J. V. Naish, who 
was formerly Vice-President for Sales and 
Contracts at Convair, has been elected 
Executive Vice-President of the company. 
J. G. Zevely has assumed Mr. Naish’s 
former duties. 


e@ Eastern Air Lines, Inc. . . . Robert 
Ramspeck, formerly Chairman of the U.S. 
Civil Service Commission, has become a 
Vice-President of Eastern. He is handling 
the details of Federal and State Govern- 
mental regulations involved in the opera- 
tion of Eastern and reports directly to the 
company’s president. 


e Fairchild Engine and Airplane Corpora- 
tion ... A long-term lease has been signed 
for two recently completed buildings in 
the new industrial development at Roose- 
velt Field, L.I., N.Y. These two build- 
ings are to be joined together by a smaller 
structure to provide approximately 250,- 
000 sq.ft. of space. This new acquisition 
will apparently be used by the Fairchild 
Engine Division. 

General Electric Company . . . The 
Lockland Plant of G-E’s Aircraft Gas Tur- 
bine Division has been renamed the Even- 
dale Plant in orde1 to agree with a redesig- 
nated geographical location. . . . In further- 
ing the company’s previously announced 
plan of decentralization, the general man- 
agers of eight operating divisions have 
been elected vice-presidents. Those 
elected were James M. Crawford; Francis 
E. Fairman; Cramer W. LaPierre, 
M.1.A.S.; Clarence H. Linder; Harold 
A. Mackinnon; Charles kK. Rieger; Glenn 
B. Warren; and William C. Wichman. . 
Warde B. Stringham has been elected a 
Commercial Vice-President of the com- 
pany. He succeeds Edwin E. Potter, 
G-E’s Washington Vice-President, who 
retired after 43 years of service. 

e G. M. Giannini & Company, Inc... . / A 
recently announced precision potentiom- 
eter of 1°/, in. diameter is now available in 
single-section units with either a syncro- 
type or screw-type mounting Both 
sleeve-bearing and ball-bearing models aie 
manufactured with torque requirements of 
0.5 oz.-in. for the ball-bearing unit... . / A 
new accelerometer that utilizesa potentiom- 
eter resistance and is hermetically sealed 
in an inert gas was recently announced. 
Designated as the 24132, this instrument 
is obtainable in resistance ranges irom 
1,000 to 20,000 ohms and for any accelerom- 
eter measurement up to 30 g with special 
adaptations possible. Potentiometer ele- 
ment safely carries current up to 10 
milliamp. The 241382 was designed for 
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TURBO COMPOUND CUTAWAY 


This motor-driven cutaway of the Turbo Compound engine was put or 
the first time recently by Wright Aeronautical Division of Curtiss-\ 


Designed for instruction and display uses, the cutaway shows, top ce? 
exhaust-driven turbines and the fluid coupling and gear linkage which t 


to the crankshaft. 


applications in computing, telemetering, 
and aircraft and missile control. 

The B. F. Goodrich Company . . . The 
development of a new lower-cost process 
for making ‘‘cold rubber" 50 times faster 
than current methods was recently an- 
nounced. The process, still in the ‘‘pilot- 
plant” stage, produces high-quality cold 
rubber in 15 to 20 min. as compared with 
the 10 to 12 hours now required with 
present production methods. Rubber, by 
this method, is made in stainless steel pipes 
rather than in the presently used pressure 
vessels. This process is a result of 12 
years research by company scientists and 
has been perfected under a research con- 
tract financed by the Synthetic Rubber 
Division of the Reconstruction Finance 
Corporation. .. . Available on request is a 
new catalog that describes five grades of 
air hose. Specifications are listed; ma- 
terials and methods used in construction 
are covered along with recommended uses 
for the various types of air hose. 

© The Goodyear Tire and Rubber Com- 
pany ... Five production divisions have 
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public dispiay for 
Wright Corporation 
ler, one of the three 
nsmit turbine power 


been recently organiz 
craft Corporation. These are the Lighter 
Than-Air Production Division, Parts 
Manufacturing Division, Airframes Divi 
sion, Special Products Division, and 
Wheels, Brakes and Rocket Division. 

e Grumman Aircraft Engineering Cor- 
poration .. . The Grumman S82F-1 anti- 
submarine aircraft m 


d at Goodyear Air 


le its first flight on 
It is believed to be the 
first carrier aircraft that combines in one 


last December 4 


airplane the elements of submarine search 
and attack; thus, the new S2F-1 is able 
to perform by itself the jobs of both air 
craft in the hunter-killer team. The 
S2F-1 is powered by two R-1820 engines, 
manufactured by Curtiss-Wright Corpora 
tion and Bridgeport-Lycoming, a division 
of Aveo Corporation. Propellers on the 
ship are made by Hamilton Standard 
Division of United Aircraft Corporation. 

@ Industrial Sound Control, Inc. . . . The 
180,000-sq.ft. American Dye plant of the 
Stevens Mills at Rockville, Conn., was 
recently purchased by Industrial Sound to 
permit the consolidation of operations of 
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the company’s five local plants. This new 
plant is expected to more than triple its 
output of sound-suppression materials 

e@ Jack & Heintz, Inc. ... A new series of 
aircraft engine starters, said to be the first 
designed to meet specific requirements of 
the commercial air lines, was recently an- 
nounced. Known as the JH6C Starter 
series, these starters are a result of the 
modification of the JH6 Starter by the 
addition of ten new features. Three 
JH6C Starter models are presently avail- 
able: JH6CE for engines with cubic-inch 
displacement of 2,650-3,500 and with a 
5%/,-in. bolt circle; JH6F for engines with 
a 1,000-2,650 cubic-inch displacement 
and with a 5-in. bolt circle; and JH6CP 
for engines with a 2,650—4,5G0 cubic-inch 
displacement and with a special gear ratio 
for higher jaw speed, for use on engines 
having a starter jaw-to-engine crankshaft 
gear ratio of 3:1. The latter ratio on 
engines using the JH5CE and JH6CF 
models is 1:1. This new series does not 
render obsolete the JH6 Starters now in 
service. All JH6C parts are interchange- 
able with their counterparts in the JH6 
series except the keyed-in-place sleeve 
bearings Walter J. Milde, a member of 
the law firm of Jones, Day, Cockley and 
Reavis, was recently appointed to the 
company’s Board of Directors 


Kollsman Instrument Corporation . . . 
The development of a line of extremely 
sensitive Pressure Monitors was recently 
announced. These instruments consist of 
a temperature-compensated diaphragm 
mechanism and an inductive pickoff. The 
pickoff, which is activated by the dia 
phragm, electrically signals the approach 
to a preset altitude and variations from 
that point within specified range 
These instruments are designed to reduce 
the friction factor to a minimum and are 
“ten times more sensitive to changes than 
earlier instruments of this type.” 


e@ The Glenn L. Martin Company... The 
Viking No. 9, one of a series of high-alti 
tude rockets built by Martin for the Naval 
Research Laboratory, equalled the pre 
vious single-stage altitude mark of 135.6 
miles on December 15 at White Sands 
Proving Ground, N.M. This rocket is 
completely redesigned and re-engineered 
As a result, it is shorter by 6 ft. and of a 
slightly greater diameter and has com 
pletely new control, fuel, and electronics 
systems. The fins are smaller and tri 
angular. The power plant, made by 
Reaction Motors, Inc., is the same type as 
previously used—i.e., one producing 20,000 
Ibs. thrust and using liquid oxygen and 
alcohol. 


@ McDonnell Aircraft Corporation ... A 
new altitude environmental test chamber, 
said by the company to be the largest in 
the United States and probably the largest 
in the world, was recently completed at 
McDonnell. This new facility, designed 
to simulate altitudes up to 70,000 ft., has a 
temperature range of —100° to +165°F 
Relative humidity can be controlled from 
15 to 95 per cent at dew point temper 
atures above 35°F. In construction, this 
test chamber is actually composed of thre« 
chambers. The main one measures 20 by 
11 by 9 ft. and can be merged with the 
5-ft. long second chamber for testing larget 
objects. The third chamber is about the 


FROM EARLY DAY AIRCRAFT 
to the giant industry of today 


has provided 
“GEARING for the AGE OF FLIGHT” 


Conventional or jet power... fighter, transport, 
bomber, commercial aircraft, rockets or guided mis- 
siles ... Western gears and gear drives convert pri- 
mary power to perform mechanical functions in the 
operation of modern day aircraft. These gear oper- 
ated units activate the controls... raise and lower the 
landing gear... operate wing flaps... open and close 
bomb bay doors and a multitude of similar functions. 
They transmit power for generators, alternators and 
cabin pressurization controls, to name but a few. 


Western Gear Works has paced the growth of the 
aircraft industry, from the formative years when an 
aircraft was a comparatively simple mechanism to 

present day intricacy with extreme precision a 
standard requirement. Each phase has been 
served by the Western Gear engineering and pro- 
duction staff. Western Gear experience coupled with 
its modern, complete facilities are unexcelled in the 
gear industry. 


NEW BROCHURE 


Send on your company letterhead for new brochure 
“GEARING FOR THE AGE OF FLIGHT.” Address your 
aces request to the Executive Offices, Western Gear Works, 
_ P.O. Box 182, Lynwood, California. 
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Powered Flight 


INTERNATIONAL 


AVIATION 


TRADE 
SHOW 


June 9, 10, Ll, 1953 


Hotel Statler 
New York, N. Y. 


A NEW MARKET PLACE FOR 
THE AVIATION INDUSTRY 


The most comprehensive dis- 
play of aviation materials ever 
to be shown in the United 
States. 


The 2nd International Avia- 
tion Trade Show offers you 
the opportunity to: 


® Meet key executives in design, 
engineering, sales and pur- 
chase. 


Introduce new products, new 
methods, concentrate interest 
on what you offer. 


Promote trial orders, reen- 
force personal sales work. 

@ Make your market world wide 
... last year 17 foreign buying 
or technical teams _ visited 
the show. 


®@ Build prestige, promote dealer 
and distributor sales. 


Technical Forums to be Announced 
Space reservations now being 
accepted 


To facilitate your registration please write 
for advance registration form 


Aircraft Trade Shows. 
Ine. 
Dept. R 


Management: Connolly and 
Leopold 


Hotel McAlpin 
New York 1, New York 


Telephone: 


PE 6-5933 


Cable Address: 
ATIRSHOWS 


size of an average home-freezer unit 
Several tests may be run in this new 
facility concurrently Ina recent action 
of the Board of Directors seven executives 
of the corporation were elected to top 
management posts Kendall Perkins, 
A.F.1.A.S., Vice-President—Engineering, 
was elected to the Board of Directors and 
to the Executive Committee. C. Warren 
Drake, Vice-President— Manufacturing 
and a member of the Board of Directors, 
also became a member of the Executive 
Committee, now composed of James 
S. McDonnell, Jr., F.1.A.S., President of 


the corporation and a 1953 I.A.S. Vice- 
President; Robert H. Charles, Vice-Presi- 
dent—Contracts; and Messrs. Perkins 


and Drake. Elected Vice-Presidents of 
the corporation are: Garrett C. Coving- 
ton, Airplane Chief Engineer; William 
A. Roth, Factory Manager; William R. 
Orthwein, Jr., Manager of Personnel and 
Public Relations and Director of the 
corporation; and John F. Aldridge, Jr., 
Manager of Sales and Service. Robert 
H. Koenig, of the Fiscal Division, was 
elected Assistant Treasurer 


e Minneapolis-Honeywell Regulator Com- 
pany... Glenn E. Seidel has been elected 
to the post of Vice-President in charge of 
Engineering in the company’s Minneapolis 
plants. Mr. Seidel was formerly Director 
of the company’s Ordnance Division and 
has been with Minneapolis-Honeywell's 
engineering organization since 1943. 


e@ North American Aviation, Inc. ... The 
U.S. Navy accepted the first production 
model of the FJ-2 Fury on December 11. 
This swept-wing fighter was designed 
especially for carrier operation and _ is 
powered by a General Electric J-47-GE-2 
jet engine. Its wing span and length are 
both 37 ft. The highest point of the plane 
from the deck is 14 ft 


e@ Pan American World Airways, Inc.... 
Wilbur Morrison, Harold E. Gray, 
A.F.I.A.S., and Clarence M. Young, 
A.F.I.A.S., have been elected Executive 
Vice-Presidents of Pan American. Mr 
Morrison is in charge of the Latin Ameri 
can Division; Mr. Gray, of the Atlantic 
Division; and Mr. Young, of the Pacific 
Division. 


@ Seaboard & Western Airlines, Inc... . 
The Seaboard & Western Airlines fellow- 
ships for studies at Columbia University’s 
Graduate School of Business are being 
offered for the second consecutive year 
These fellowships, valued at $2,000 each, 
are for the purpose of providing original 
research on a graduate level in the field of 
air transportation and are available to 
qualified men and women of this and other 
nations who are seeking masters’ degrees 
or doctorates 


Included in the curriculum 


of these fellowships are studies in the fields 
of economic geography, international busi 
ness, marketing, transportation 


including air freight 
freighter has been ac 


rhe ninth DC-4 

uired by Seaboard 
and has been assigned to the transatlantic 
fleet of Airtraders 


e Trans World Airlines, Inc. ... The DC-3 
equipment on the line's medium-haul 
routes between Kansas City and the West 
Coast has been replaced by new Martin 
Skyliners. Similar equipment has been in 
service between T.\W.A.’s eastern cities 
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WORLD’S ONLY 
DRAWING INK 


FOUNTAIN PEN 
with 58 Inter- 
changeable Nibs 


First real advance in 
drawing pen efficiency in 
generations! GRAPHOS 
with interchangeable 
nibs not only gives the artist and 
draftsman 58 pensin one — it also 
cuts “stop- and -fill’’ time loss 90%, 
and insures finer, smoother work. Un- 
equalled for technical drawing, free- 
hand drawing, sketching, stenciling, 
or lettering. Light touch, perfect bal- 

ance. Uses any drawing ink. 

WRITE FOR BOOKLET 

JOHN HENSCHEL & CO., Inc. 
105 EAST 29th STREET 
NEW YORK 16, N. Y. 


Sole Distributors for Canada 
HEINZ JORDAN & CO. 
73 Adelaide St. West, Toronto, Ont., Can. 


Best by 112-Year Test! 


Preferred for over a cen- 
tury, superb Pelican 
Drawing Inks are 100% 
waterproof, free-flowing, 
fast-drying. Intense 


colors — blendable, dilut- 
able, erases well. In 1-oz. 
bottles, drop - dispensing 
cartridges, and larger 
sizes. You'll like 


Selican 


WATERPROOF DRAWING INKS 
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since January, 1952. This new fleet in- 
cludes 12 Martin 2-O-2A’s and 40 Martin 

e Vickers, Inc. . . . Vickers Model AA- 
40510 is an 18 gal. per min. Pump Control 
Valve. It is for use wherever it is desir- 
able to have automatic unloading of pump 
delivery at low pressure into the suction 
side when the oil temperature has reached 
a predetermined maximum. The design 
includes manual unloading of the pump. 
Maximum system pressure is limited by a 
built-in relief valve. A pressure-actuated 
electric switch is provided for use in a 
signal system to flag system pressure 
changes. The pump shutoff manual con- 
trol also serves as a firewall shutoff device 
A detailed description (A-5230) of this 
valve can be obtained from the Detroit 
office 

e Western Gear Works A newly 
issued 385-page catalog on Pacific-Western 
Right-Angle speed reducers, spiral bevel 
and helical gear types, has been announced 


|.A.S. 


Boston Section 
E. A. McBride, Secretary 


The Boston Section held a joint meet 
ing with the Institute of Radio Engi- 
neers on November 20, 1952. At 8:00 
p.m., on the campus of Massachusetts 
Institute of Technology at Cambridge 
Mass., Dr. T. P. Cheatham, Chairman 
of the Boston I.R.E., called the meeting 
toorder. The program was started by a 
paper on “Automatic GCA System” by 
Robert C. Kelner of the M.I.T. Labora- 
tory of Electronics. 

Dr. Cheatham then presented the 
evening’s speaker, William W. Wood, 
Chief Engineer of Link Aviation, 
Inc. Mr. Wood gave a most interest 
ing talk entitled ‘“‘The Modern Flight 
Simulator.’’ He discussed the history 
of the Link trainer, which was a step 
toward modern flight simulators. Also, 
he explained how the simulators, which 
can be operated at only a fraction of the 
cost of the large aircraft, are proving 
their importance in pilot training to 
day. 

After a brief discussion period, Chair- 
man Cheatham adjourned the meeting 
and expressed his thanks to Boston Sec 
tion Chairman R. L. Bisplinghoff for 
I.A.S. participation. Approximately 
100 members and guests attended the 
meeting. 


Cleveland-Akron Section 
R. E. Bolz, Secretary-Treasurer 


The December 18 dinner meeting was 
held at the N.A.C.A. Lewis Flight Pro 
pulsion Laboratory and was attended by 
approximately 105 people. The pro- 
gram consisted of a social hour at 6:30 


by Western Gear. Designated as Bulletin 
5203, this catalog contains information to 
assist the customer in selecting the proper 
speed reducer for any job. 


Westinghouse Electric Corporation... 
An aircraft alternator voltage regulator 
using magnetic amplifiers has been de- 
veloped by Westinghouse. This instru- 
ment, known as the AVR-22 Magamp 
regulator, contains no moving parts, elec- 
tric tubes, glow tubes, or hot-wire devices 
This regulator, which weighs 15 lbs., has a 
single screw adjustment. It is said to be 
interchangeable physically and electrically 
with the carbon-pile regulator over the full 
range of 400-cycle alternator ratings, from 
15 to 90 kva. It is further said that it 
can be used with any constant-speed alter- 
nator that has already been built or is now 
under development at Westinghouse; it 
can also be used with either wye or delta 
connection of 120/208-volt alternators 
without changing the internal regulator 
circuit. 


Sections 


p.m., a buffet dinner at 7:15, and a 
general meeting at 8:00. 


The main speaker was Otto E. Kirch- 
ner, who presented the Wright Brothers 
Lecture by William Littlewood. The 
lecture itself was attended by about 125 
members and guests. A fine discussion 
of Mr. Littlewood’s paper resulted. 


Philadelphia Section 


Emily Rogers Gibbs, Secretary 


The January 7 meeting was held 
jointly with the Society of Automotive 
Engineers. Earl Stewart was Technical 
Chairman, and Harry S. Pack, Vice- 
President of Customer Relations, Pia- 
secki Helicopter Corporation, gave an 
excellent talk accompanied by slides and 
movies on ‘Modern Military Helicop- 
ters.” 


The war in Korea has provided a 
proving ground for military helicopters. 
Out of their experience there, the Army, 
Navy, and Air Force have found new 
uses for helicopters, and these new uses, 
in turn, have resulted in improved de- 
signs. In order to work more closely 
with them in solving their problems, Mr. 
Pack practically commutes between 
Morton, Pa., and Korea. 


On the day of this meeting, Mr. Pack 
had just completed his latest trip to 
Korea and gave a first-hand report on 
the present use of, problems faced by, 
and future development of the military 
helicopter to meet these problems. Mr. 
Pack’s paper centered on the Piasecki 
H-21 Work Horse, largest production 
helicopter in the world. He emphasized 
the latest goals to be reached in greater 
speed, capacity, ete. 
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Over 200 were present. A number of 
new members was noted, and Frank N. 
Piasecki, Chairman of the Board, 
Piasecki Helicopter Corporation, was 
welcomed. Also welcomed back was Lt. 
Col. Alfred L. Wolf, one of our former 
chairmen, who has been abroad in Ger- 
many for a considerable time. 


Seattle Section 
Alvin J. Jarvis, Secretary 


The January 6 meeting was held in 
the Health Sciences Auditorium of the 
University of Washington and featured 
a repeat of William Littlewood’s paper 
for the Sixteenth Wright Brothers Lec- 
ture entitled, “Technical Trends in Air 
Transport.” 

The paper was presented by Otto E. 
Kirchner, Director of Operational Engi- 
neering, American Airlines, Inc. Mr. 
Kirchner was introduced by Wellwood 
E. Beall, I.A.S. President for 1952 and 
Senior Vice-President of Boeing Air- 
plane Company. 

The paper, illustrated by slides show- 
ing pictorially and by curves the growth 
of air transport from 1925 to the pres- 
ent, was well received by the audience of 
more than 200. Maynard L. Pennell, 
Senior Project Engineer of Boeing’s jet 
transport development, was introduced 
to the audience and gave a commentary 
on the paper. 

The lecture was preceded by a dinner 
given in honor of the speaker at the 
Seattle Yacht Club and was attended 
by the executives of Boeing Airplane 
Company and the officers of the Seattle 
Section. 


Texas Section 
Howard F. Marx, Secretary 


“Aircraft Costs and the Designer’s 
Responsibility’? was the theme of the 
December 4 dinner meeting at the 
Lennox Hotel, Grand Prairie, Tex. 
Robert Lundberg, Design Cost Control 
Engineer, Chance Vought Aircraft Divi- 
sion of United Aircraft Corporation, was 
the principal speaker. A group of ex- 
perts including Mr. Lundberg; Tom 
Harriman, Assistant Chief Engineer, 
Bell Aircraft Corporation; and John 
Williamson, Senior Design Engineer, 
Consolidated Vultee Aircraft Corpora- 
tion, continued the discussion in panel 
form, following the formal presentation. 
Bert Brandon, program committeeman, 
acted as Moderator. 

The trend toward higher costs of air- 
craft was illustrated by the contrast be- 
tween the $52,000 unit cost of the F-51 
airplane in 1941 and the $344,000 unit 
cost of the F-86 in 1951—an increase of 
more than 6 times! In discussing the 
problem of promoting cost conscious- 
ness among engineers, the experts agreed 
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Washington Section Meeting: Shown at the speakers’ table at the December 2 meeting 


of the Washington Section (from left to right) are: 
Simon, U.S.A.; J. H. Sidebottom; and H. H. Porter. 


that adequate training courses are 
needed which should stress what proc- 
esses are the easiest and cheapest to per- 
form. Such processes should ke used 
wherever possible in the design of new 
parts and components. Major items of 
aircraft costs were discussed, and a short 
question session was held before the 
meeting adjourned 


Washington Section 
Paul J. Burr, Secretary 


The December 2 meeting, devoted to 
the subject of ‘“‘Guided Missiles,’’ was 
held in the National Museum Audi- 
torium. There were more than 130 
guests and members present. 

The meeting was opened by Chairman 
J. H. Sidebottom, who introduced 
Major Gen. Leslie E. Simon, U.S. Army, 
Chief, R. & D. Division, Army Ord- 
nance, as Honorary Chairman for this 
meeting. General Simon aptly drew the 
frame of reference for the meeting. He 
also referred to the most pressing prob- 
lem of missile reliability and pointed out 
that 25 per cent of the German A-4 mis- 
siles failed in take-off, while another 25 
per cent failed during flight. General 
Simon then introduced the principal 
speaker of the evening, H. H. Porter, of 
The Johns Hopkins’ Applied Physics 
Laboratory and Supervisor of the 
famous Bumblebee Project. 

Mr. Porter limited his comments to 
surface-to-air missiles (anti-aircraft) and 
made several significant points, some of 
which follow: 

(1) In pointing up the requirement 
for anti-aircraft guided missiles, he re- 
minded that, at a distance of 5 miles, a 
fast plane will fly over 2 miles after an 
anti-aircraft shell leaves its gun and that 
few pilots are skillful enough to fly that 
distance accurately enough to be hit by 
a perfectly aimed shot. 

(2) The primary characteristics 
needed in guided missiles are range, ac- 
curacy, and damage potential. 


Dr. F. N. Frenkiel; Major Gen. L. E. 


(3) Guided-missile development re 
quires scientific progress in the fields of 
rocketry, jet propulsion, aerodynamics, 
structures, miniaturized electronics, ser 
vomechanisms, computers, and radar. 


Student 


Academy of Aeronautics 


Frederick Berger 
Corresponding Secretary 


The December |! meeting was the 


last one before the Christmas recess. 


Chairman Sherman Martin presided; 
32 persons were present. General 
business was discussed and _ financial 
matters taken care of The film, 


Harnessed Lightning (by courtesy of the 
Allison General Motors 
Corporation), was well received by all 
members. The film explained the prin 
ciples of turbojet and turboprop engines, 
along with f production and 
flight-test operations. It concluded 
with pictures of Allison-powered air 
planes in flight. The following pictures 
are scheduled to be shown at the first 
meeting of the new year: The Navy 
Phantom (courtesy of McDonnell Air- 
craft Corporation) and Helicopters in the 
News (courtesy of Sikorsky Aircraft). 

Three more Branch meetings are 
scheduled before the end of the current 
academic term, when some of the pres 
ent Branch officers will be graduated and 
a new Officers’ panel will take over. The 
above meetings will concern themselves 
primarily with the nomination and elec- 
tion of the new officers 


Division of 


views 


Agricultural and Mechanical College 
of Texas 


Theodore C. Nark, Jr., Secretary 


On November 11, the Texas A. & M. 
Student Branch convened for the first 
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(4) To point up the philosophy of use 
of guidance systems, Mr. Porter made 
a division into systems where brains are 
built into the ground equipment, into the 
missile, or divided between the two. 
The command system represents the 
first one; the homing missile represents 
the brainy missile; and the beam rider 
represents the compromise. 

(5) Assuming that enemy bombers 
fly at 600 knots, that missiles fly twice 
as fast, and that 5 min. be allowed for 
manning the missile-launching equip 
ment, it was pointed out that to prevent 
an enemy plane from delivering an at 
tack it must be detected 225 miles from 
the target. 

(6) Analyses have shown that, when 
applying probability of kill per shot of 
guided missiles versus anti-aircraft 
shells, a stock of guided missiles will 
shoot Cown more enemy planes than a 
stock of shells of equivalent cost. 

After his talk, Mr. Porter showed an 
interesting captured German film of 
\ -2 firings. 


Branches 


time in the new Aeronautical Engineer 
ing Building. The meeting was at 
tended by 37 students and faculty. 

Chairman Arthur Goldberg intro 
duced E. E. Brush, Faculty Advisor, to 
the group. He in turn introduced the 
speaker for the evening, Fred E. Weick 
who is a member of the Aeronautical En 
gineering Department faculty and direc 
tor of the A. & M. Personal Aircraft Re 
search Center. Mr. Weick was asso 
ciated with N.A.C.A.’s Langley Aero 
nautical Laboratory for a number of 
years and is the author of numerous 
N.A.C.A. technical reports. He was 
also responsible for the design of the 
Ercoupe airplane and made this de 
velopment the subject of his talk. Slides 
of the original W-1, the forerunner of 
the Ercoupe, were shown to illustrate the 
unique features of both aircraft. 

Refreshments and an informal dis 
cussion concluded the meeting. 


Alabama Polytechnic Institute 
William H. Morgan, Secretary 


The Alabama Polytechnic Institut 
held its regular meeting on November 
25. Chairman Terence Murphy was in 
charge of the meeting. We had 31 mem 
bers present, with the addition of six 
new members. 

The program was composed of a talk 
on helicopters by John Massey, a mem 
ber of the Student Branch at Auburn 
His talk covered the design of some of 
the various models of helicopters. He 
also explained their construction and 
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From nose to tail, the famous Fairchild “Flying Boxcar” 

is manned by unseen hands—4 different types of Lear Products, 
performing a dozen different tasks. Included are such 
precision-engineered electro-mechanical products as Linear and 
Rotary Actuators, Flexible Shafting and Screw Jacks. 


Operating cowl flaps, trim tabs, air exit flap, main gear up-lock, 
paratainer door—helping regulate and control the flow of air 
to engine, cockpit, and cargo—performing many other exacting 
and varied tasks, Lear electro-mechanical components and 
systems are making essential contributions to the vital service 
rendered by the C-119. 


In the field of electro-mechanical actuation and controls, 
twenty-one years of engineering development, design, and 
precision manufacturing have earned for Lear a position of 
recognized leadership in flight control. 


GRAND RAPIDS 


110 lonia Ave. N.W., Grand Rapids 2, Michigan 


Lear-Romec Division, Elyria, Ohio 
LearCal Division, Los Angeles, California 
Lear, Incorporated, Grand Rapids 2, Michigan 


ROTARY ACTUATORS POWER UNITS ELECTRIC MOTORS 


LEAR LINEAR ACTUATOR Series 401— 
precision engineered, installed in military 
and commercial aircraft, is typical of the Lear 
electro-mechanical actuators designed to meet 
the exacting requirements of the C-119. 


OTHER 
ELECTRO-MECHANICAL 
EQUIPMENT: 


Electronic Temperature 
and Positioning 
Controls * Magnetic 
Clutches * Sub-Minia- 
ture Motor Generators 
Motor-Driven Preci- 
sion Gear Mechanisms 
Servo Motors 


SCREW JACKS 
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janitrol heats new Fairchild C-119H 
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heater off 


Inflatable air valves for 
both ram air and blower 


are fully closed. 


—— 
| heater 


ground operation 

Ram air intake automati- 
cally closed. Blower on 
and blower intake open. 


| | = 
| >, \) — 
| € | heater 


in flight 

Blower is automatically 
shut off. Blower intake 
closed. Ram air open. 


| heater 
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package units fully automatic and interchangeable 


Inflatable air valves . . . modulating type fuel control valves . . . automatic blower over-run after shut-down .. . 
simpler-than-ever push buttor cperation . . . interchangeability of components or complete units — 

these headline the brand new Janitrol S-600 heater packages, five of which heat the 

new C-119H. The inflatable air valves shown at left represent the latest simplification of air intake 

control, and have proved themselves in the severest tests. Modulation of fuel supply is 

another important innovation: the system idles during periods of low heat demand, thereby 

avoiding the sudden temperature changes which would normally be experienced with on-off cycling. 


Of particular interest to airframe builders is the completeness of the package, furnished ready to 
bolt in place, virtually ready to “plug in.” Interchangeability not only streamlines the installation work, 
but in addition, provides a new operational simplicity factor. 

This newsworthy heater is backed by Janitrol’s 36-year fund of experience, which can be placed at 
your service the moment you call in your Janitrol representative. 


janitrol 


~ 


eee AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 


F. H. Scott, 225 Broadway, New York, N. Y. © C. B. Anderson, 2509 W. Berry St., Ft. Worth, Tex. © L. A. @urtin, 7046 Hollywood Bivd., Hollywood, Calif. * F. H. Scott, 
4650 East-West Highway, Washington, D. C. © Phil A. Miller; Frank Deck, USAF Coordinator, Central District Office, 400 Dublin Ave., Columbus, Ohio * Headquarters, Toledo Ohio 
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operation. Mr. Massey touched on 
some of the uses of helicopters in mili- 
tary and civilian aspects. 

Plans are being made to attend the 
fire-power show at Eglin Air Force 
Base, Fla. This show is conducted by 
the Air Force to demonstrate the po- 
tential of the present Air Force. 


New York University 


John Schmitt, Jr., Secretary 


On December 5, 25 members of the 
N.Y.U. Student Branch attended a 
technical smoker to hear a talk by Dr. 
Chi Teh Wang, Professor of Aero- 
nautical Engineering at N.Y.U. Dr. 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 
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Wang spoke on ‘Research at New York 
University’ and gave a summary of the 
work in sandwich construction and pre 
stressed skin which is being done at the 
Guggenheim School of Aeronautics at 
N.Y.U. 

p> A meeting was held on December 18 
with Chairman William Zeltner pre 
siding. Leonard Weiss, Senior Aero- 
nautical Engineering Student at N.Y.U., 
gave a talk on convertiplanes. Mr. 
Weiss explained some of the limitations 
of the helicopter and told how the con 
vertiplane would remedy these limi 
tations. He concluded by discussing 
and illustrating some proposed con 
vertiplane designs. Forty-two mem 
bers were present to hear the talk. 


Lamb Electiic \ 


GEAR MOTORS 


bring to you, product 


® LOW SPEED 
® HIGH TORQUE 
COMPACTNESS 
DEPENDABILITY 
LOW WEIGHT 


Many years of specialized experience 
in the design and manufacture of 
gear motors combined with the finest 
gear cutting equipment assure out- 
standing performance in Lamb 


Electric gear motors. 


All Lamb Electric Motors are 
specially engineered for the 


Geared head motor with 
reversing switch, adaptable 
to many heavy-duty, slow- 
‘speed applications, 


Electrically governed, pre- 
cision-built motor with ac- 
curate speed adjustment. 
Ideal for instrument use. 


product, which usually results in 


savings in space, weight and cost 


factor. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


In Canada: Lamb Electric — Division of 
Sangamo Company Ltd. — Leaside, Ontario 


THEY'RE POWERING AMERICA’S PRODUCTS 


Electric 


reactionat norserower MOTORS 
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The Pennsylvania State College @ 
Frank A. Leader, Secretary 


A regularly scheduled meeting of 
The Pennsylvania State College Student 
Branch was held December 10 on the 
Penn State campus with 60 members 
attending. 

Our Chairman, Max Schuster, pr« 
sided over the meeting and along with 
the regular business asked for a treas 
urer’s report, which showed our chapter 
to be stronger financially than it has 
ever been. In view of this, the group 
voted to contribute $5.00 to the Student 
Scholarship Fund on campus. Max 
stated that, since final examinations 
would be drawing near in January, there 
would be no meeting that month; in 
stead there will be two in February. 

After a brief report by John Gaul, our 
Vice-Chairman and Engineering Stu 
dent Council Representative, a motion 
picture entitled Harnessed Lightning 
was shown. It gave some basic jet 
principles and action shots of jet air 
craft in operation. 


Syracuse University 
Charles E. Rogers, Secretary 


Chairman Robert Mack called the 
October 14 meeting to order with 12 
members present. The Membership 
Committee reported that arrangements 
had been made to contact the freshman 
engineers to inform them of our organ 
ization. Suggestions for obtaining up 
to-date catalogs were made for guidance 
of the Library Committee. The Pro 
gram Committee presented a film en 
titled Guided Missiles in which the 
various methods of employing guided 
missiles were explained. 

The Robert Ostrander Memorial 
Plaque was shown to Robert Ostrander’s 
parents who were pleased with it. Plans 
are being drawn up for the presentation 
of the plaque in the near future. 
> On December 5, the meeting was 
opened by Vice-Chairman Fred Boenig 
in the absence of the Chairman. Ten 
members were present for the showing of 
the film, The F-86A, Maneuverability 
and Capabilities, which dealt with the 
Mach Number and g loading with re 
spect to the operation of the aircraft in 
combat. 


University of Colorado 
Franz Nawrocki, Secretary 


On December 16, a short meeting of 
the I.A.S. Student Branch at the Uni 
versity of Colorado was called to ordet 
by Chairman Cloman D. Bogart, with 
ten members present. 


Fiom two proofs, a picture of the 
group was selected to be placed in the 
university’s yearbook, The Coloradan 
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it’s VERSATILITY that sells 
SANBORN in the field of 
Industrial Recording 


As indicated by references 
at the right, you may 
have a choice of five 

different instruments (A) 

for quick and convenient 

standard rack mounting 
in the system at A, 

PLUS a Choice of up to four 

of any of the three 

different type amplifiers (B) 

or any combination 
of these amplifiers 


with the 


SANBORN 


FOUR-CHANNEL 


OSCILLOGRAPH 
RECORDING 
SYSTEM 


(MODEL 67) 


A s shown in the diagram, removing or interchanging any of the am- 
plifiers or other instruments is simply a matter of sliding the unit in 
or out of the mounting rack where contact is made automatically by 


REVIEW- 


MARCH, 1953 ri 


DC CONVERTER — for low level DC record- 
ing such as thermocouple output. 
TRIPLEXER— when coupled to a DC ampili- 
fier permits the recording of three events 
in one channel, 


THRESHOLD MONITOR provides means 
for the control of voltage levels or rate of 
change. 


STRAIN GAGE (Carrier) AMPLIFIER 


SERVO MONITOR AMPLIFIER—a phase 
discriminating AC amplifier used in servo 
design and testing. 


plug-in connectors. Screws at the four corners of the panel hold the 
instrument in place. 

Other features of this system which add to Sanborn VERSATILITY 
are the choice of eight paper speeds — 50, 25, 10, 5, 2.5, 1.0, 0.5 and 0.25 
mm/sec, and the use of either 4-, 2-, or 1-channel recording paper. 

And, of course there are these popular Sanborn advantages: a high 
torque movement (200,000 dyne cms per cm deflection), direct inkless 
recording in true rectangular coordinates, and provision for code and 
time markings. 

Sanborn Recording Systems may be used to record any one or more 
of a wide variety of phenomena whose characteristics range from static 
to 100 cycles per second. If your record- 
ing problem is not one which can be 
solved by standard Sanborn equipment, 
our engineers will be glad to suggest 
ways in which modifications of it may 
suit your requirements, 


SANBORN 


COMPANY 


CAMBRIDGE 39, MASS. 


A complete catalog of Sanborn Indus- 


SANBORN 
1-, AND 2-CHANNEL 
RECORDING 
SYSTEMS 


One channel Model 
128/141 above and two- 
channel Model 60 at 
right both incorporate 
Sanborn’ recording 
advantages which in- 
clude interchangeability 
of amplifiers and (with 
Model 60) preamplifiers. 


trial Recording Equipment will be sent 
gladly on your request. 
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A discussion of the annual banquet 
was followed by the appointment of a 
committee of four to investigate possible 
locations and dates for the event. 

The secretary was instructed to obtain 
information about purchasing a sub- 
scription to Aviation Week for the or- 
ganization. 

The business meeting was adjourned, 
and a motion picture from North 
American Aviation, Inc., was pre 
sented. 


University of Michigan 
Hsueh-Ping Wu, Secretary-Treasurer 


The third meeting of the fall semester 
was held on December 10 at the Michi- 
gan Union, University of Michigan 
Chairman Warren File presided over the 
meeting. Program Chairman Kirke 
Comstock introduced our guest speaker, 
James O'Malley, of Bell Aircraft Cor- 
poration. 

The topic of Mr. O’Malley’s speech 
was the famous Bell X-5, an Air Force 
experimental plane with variable sweep 
wings. Mr. O'Malley talked on the 
basic structure and estimated _per- 
formance of the plane with the aid of 
colorful slides. The climax of the talk 
came when he showed us a film, which 
showed certain stages of this plane while 
under construction and during the actual 
flight test. 

Refreshments were served to ap 
proximately 44 student members and 
faculty members who attended the meet 
ing. 


The University of Texas 
James M. Cooksey, Secretary 


The University of Texas Student 
Branch met November 18. Chairman 
Felix W. Fenter presided; 36 members 
were present. 

After a short business session, Chair- 
man Fenter introduced Bill Schoolfield, 
Chief, Aerodynamics Section, Chance 
Vought Aircraft Division, United Air 
craft Corporation, who addressed the 
meeting on ‘Progress in Carrier-Based 
Fighter Design Since 1942."" Using as 
an example the Chance Vought ‘‘Cor 
sair’’ of 1942, Mr. Schoolfield compared 
its performance to the performance that 
would be obtained if the same airplane 
were to have its piston engine replaced, 
first, by a jet engine with equal weight 
and, then, by a jet engine of equivalent 
horsepower. By means of this compari- 
son, he brought out the many entirely 
new problems the engineer must face as 
flight speeds reach the high subsonic 
and transonic ranges. 
> The Student Branch met December 
16 with Chairman Felix W. Fenter pre 
siding. Eighteen members were present. 
Following a short business session, Dr. 
M. J. Thompson, Chairman of the 
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Aeronautical Engineering Department, 
announced award of the Douglas Air 
craft Company scholarship to Felix W. 
Fenter. 


The film, Stability and Control, pro- 
duced by Shell Oil Company and the 
Civil Aeronautics Administration, was 
shown. The film illustrated the func 
tion of the various control surfaces in 
providing stability and making possible 
control of the airplane. After adjourn- 
ment of the meeting, doughnuts and 
coffee were served 


The University of Tulsa 


Robert Wolfe, Secretary-Treasurer 


The Tulsa University Student Branch 
met on December 18 at the Petroleum 
Engineering Building The meeting 


MARCH, 1953 


was called to order by Chairman E. H, 
Roberts with a total attendance of 12, 
Minutes of the previous meeting were 
read and approved, 

It was decided that the January meet 
ing would be postponed to avoid 
interference with finalexams. Plans for 
the annual I.A.S. banquet were dis 
cussed and held over for later discussion 
The possibility of viewing the Douglas 
plant here at Tulsa was discussed. 

M. Akbar Ashraf gave a short, en 
lightening, and interesting talk on his 
home country, India, in which he re 
viewed the economic and educational 
status. 

After the talk, two films on the AJ-! 
Navy attack bomber and the Douglas 
C-124 Globemaster were shown. 

The meeting was adjourned at 9:15 
p.m 


Members Elected 


The following applicants for membership or applicants for change of previous grad« 
have been admitted since the publication of the list in the last issue of the REVIEW 


Transferred to Associate Fellow 
Grade 


Dunford, Ernest F., B.S. in Ae.E., Sr 
Proj. Engr., East Coast Aeronautics, Inc 

Fero, Lester K., B.S. (Aero.), Ch. Struct. 
Engr., Bell Aircraft Corp 

Frank, Arthur S., B.S. in Ae.E., Jr 
Asst. Ch. Engr., Grumman Aircraft En- 
gineering Corp. 

Hinckley, Herbert W., B.S.C.E., Asst 
Ch. Engr., Consolidated Vultee Aircraft 
Corp. (Ft. Worth) 

Nielsen, Jack N., Ph.D., Aero. Research 
Scientist P5-P6, N.A.C.A. (Moffett Field) 

Ray, George D., B.S. in Ae.E., Ch 
Prelim. Design Engr., Bell Aircraft Corp 

Stever, Horton G., Ph.D. in Physics, 
Assoc. Prof. of Aero. Engrg., Massa- 
chusetts Institute of Technology 


Elected to MEMBER Grade 


Armstrong, Donald P., B.S., Asst. Ch 
Engr., Bureau of Aero. Gen. Representa 
tive, Dept. of the Navy (Los Angeles) 

Arnaud, Jean, Mcole N Superieure de 
P’Aéronautique, Asst. Air Attaché, French 
Air Attaché, French Embassy 

Bendersky, Joseph, M.S.M.E., Tech 
Engr., Aircraft Gas Turbine Div., General 
Electric Co. (Lynn 

Cagle, Ben, M S.Ac.E., Sr. Proj. Engr 
Southern California Cooperative Wind 
Tunnel ( Pasadena 

Crane, Fred E., B.S. in M.E., Aero. Gas 
Turbine Power Plant Test Engr. GS-11 
Aero. Engine Lab., Naval Air Experi 
mental Station, N.A.M.C. (Philadelphia). 

Danch, Gabriel C., B.S.Ae.E., Exec 
Asst. to Dir. of Engrg., Ryan Aero- 
nautical Co. (San Diego 

Eichman, Cuno, Ch. Draftsman, Pesco 
Products Div., Borg-Warner Corp. 


Fraeys de Veubeke, RB. M., A-E., Asst 
Prof. of Aero. Engrg., University of Liége 
Lecturer in Hydrodynamics and Aerody- 
namics, University of Louvain. 

Gregson, Margaret, M.A., Stress Engr 
Lockheed Aircraft Corp. 

Griffith, John S., B.S., Thermodynamics 
Engr., Consolidated Vultee Aircraft Corp 
(San Diego) 

Haley, Dan J., B.S. in Ae.E., Staff 
Engr., Mech. Design Group, Boeing Air 
plane Co 

Hartley, J. B., Regional Field Engrg 
Megr., Lord Manufacturing Co 

Hemond, Conrad J., Jr.. M.S., Engr., 
Industrial Sound Control, Inc. 

Herd, Robert G., B.S., Proj. Engr 
General Electric Co. 

Hess, Frederick W., B.S., LL.B.; D 
Litt. (Hon.), Aero. Contracts Supvr., 
Hughes Aircraft Co. 

Holmes, Howard, Vice-President & Ger 
Megr., Devel. & Sales, Simmonds Aero 
cessories, Inc 

Jones, Ralph W., B.S., Partner, Booz, 
Allen & Hamilton. 

Knacke, Theodor W., M.S., Tech. Dir 
6511th Parachute Devel. Test Group 
U.S.A.F. Flight Test Center, N.A.A.S 
(El Centro 

McGhee, George D., B. of Ae.E., De 
signer Douglas Aircraft Co., Inc. 
Segundo) 

Morgan, Donald W., B.S.Aec.E., Pro 
Engr., Sandberg-Serrel Corp. 

Morrison, Richard B., Ph.D. in Ae.F 
Ch. of Aircraft Propulsion Lab. & Asst 
Prof. of Aero. Engrg., University of 
Michigan. 

Norcross, Otis P., B.S., Supvr., Landing 
Gear Group, Lockheed Aircraft Corp 
(Georgia ). 
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Do you know this panel of experts? 


These Avien gages tell a story that 
may shape your future—especially if 
you’re an engineer. 


Remember the days of “ball and needle” instruments? 

The men in today’s cockpits need far more accurate gages 
of fuel and other quantities. Instrumentation has become a 
new science — a science in which Avien is a vital part. 
Every month, Avien produces over 10,000 major instru- 
ment components for the aviation industry. 

We'd like you to meet some of our panel members: 

A-—Jet Tailpipe Thermometer, first to use the servo 
principle. Result: long scale and a gage unaffected 
by lead characteristics. 

B—Cylinder Head Temperature Indicator. Again, first to 
use the servo principle for long scale and greater 
accuracy. 

C—Jet Engine Thrustmeter that computes gross thrust 
from measurements of tailpipe pressures and ambient 
pressures. 

D—One of more than fifty Avien fuel gages. It measures 
fuel quantity by weight, eliminates moving parts in 
fuel tank. 

E—Avien fuel gage with a “sensitive” or vernier indicator 
to provide readability to 0.1% of contents. 

F—Counter Indicator, also readable to 0.1% of tank fuel. 
You can see how it tells the fuel story at a glance. 


Avien has made these gages smaller, simpler, lighter, more 
reliable, more accurate. 

Sound engineering made them that way. Hard work and 
hard thinking made them that way. Individual responsi- 
bility — all the way from drawing board to control board — 
made them that way. 


Avien is an engineering operation. Engineers are the 
“works” here, not the gears. And we’re welcoming new mem- 
bers, engineers who can work head-to-head with some of 
the hardest-hitting men in this business. 

If you are an engineer of allied experience, we offer: 1— 
High pay. 2—Interesting assignments, and the chance to 
follow through on every good idea you produce. 3—More 
money and more work, as you earn it. 

Modern plants? Of course. Employee benefits? All of them. 
But most important, Avien offers work! Important, reward- 
ing, fascinating —and not easy. 

If this makes sense to you, send us a detailed resume before 
the day is over. 


AVIATION ENGINEERING CORPORATION 
34-56 58th STREET, WOODSIDE, L. 1., NEW YORK 
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MAKES HISTORY... 


WITH THE FIRST SUCCESSFUL 


TEST CELL FOR SILENCING AIRCRAFT 
PROPELLER TEST NOISE 


ba 
* ° 
® & 
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ndustrial Sound Control. collaborating with engineers of Hamilton 

Standard, Division of United Aircraft Corporation. installed at 
Hamilton in 1936 what is believed to be the first successful acoustical 
test cell in the United States. The photograph is of interest because 
it points up so dramatically the extent of present day progress. 


The aircraft industry has made phenomenal strides since 1936, with 
a tremendous increase in horsepower and thrust. and an even greater 
increase in noise. ISC has paralleled these developments with constantly 
improved materials and techniques . . . and has continually added to 
its engineering skill and experience. 

A recent example is ISC’s new ceRAM-AcoustTIC heat- and corrosion- 
resistant treatment. An exclusive baked-on ceramic coating, which may 
be applied to ISC’s “Soundmetal” panels, or to the new and revolu- 
tionary *Soundstream ® units, it withstands extreme temperatures 
without the need for cooling water. 

ISC will design, engineer, manufacture and erect complete testing 
facilities, tailored to meet your specific requirements. Put ISC’s “Silence 
Service” to work for you. 

Foreign Licensees: Cementation (Muffelite) Limited, London 
*Developed by BLEN Corporation enginecred, 
manufactured and installed by ISC. 


Q ound ontrol Inc. 


45 Granby Street, Hartford 12, Conn. 


2119 SO. SEPULVEDA BLVD., LOS ANGELES, CALIF. 


Les Travaux Souterrains, Paris 
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Palmer, Sidney C., B.S.M.E., Mer., 
Transportation Dept., Westinghouse Elec 
tric Corp. (East Pittsburgh). 

Petersen, Alfred H., Administrative 
Engr.; Cons. & Design Engr. to designers 
and manufacturers of commercial and air- 
craft equipment and parts, Harvey Ma 
chine Co., Inc. 

Rand, Frank F., Jr., M.S.Ae.E., Section 
Supvr., Ford Scientific Lab., Ford Motor 
Co 

Raphael, Coleman, M.C.E., Principal 
Research Engr., Republic Aviation Corp 

Ryken, John M., in Engrg., Dy 
namics Engr., Bell Aireraft Corp 

Seibel, Charles M., M.S. Acro., Ch 
Helicopter Div., Cessna Aircraft 
Co 

Smith, Earl A., Jr.. M.S. in Ae.E., Aero 
Power Plant Test Engr. GS-11, Aero. En 
gine Lab., Naval Air Material Center, 
Naval Air Experimental Station (Phila- 
delphia ) 

Worden, Donald C., M.E., Asst. Proj 
Kngr., Consolidated Vultee Aircraft Corp 
(San Diego) 


Transferred to MEMBER Grade 


Baer, Jerome C., B.S. in M.E., Aerody 
namics Engr., Boeing Airplane Co 
(Seattle 

Beilock, Milton, M.S. in Ae.E., Aero 
Engr., North American Aviation, In 
(Downey 

Brame, Frank H., Sr. Design Engi., A 
V. Roe Canada, Ltd 

Braunstein, Jules, B. of Ac.E., Material 
Review Engr., Republic Aviation Corp 

Carros, Robert J., B.Acro.E., Aero. Re 
search Scientist, Ames Aeronautical Lab 
N.A.C.A 

Clegern, William A., B.S.M.E., Ch. of 
Engrg., Flight Test, Consolidated Vultec 
Aircraft Corp. (Ft. Worth). 

Deden, John T., B.S.Ae.E., Production 
Design Engr., Acro. Div., Minneapolis 
Honeywell Regulator Co 

Fehrs, William, Jr.. B.S. in Ae.E., Flight 
Test Engr., Grumman Aircraft Engi 
neering Corp 

Freche, John C., B.S. in P.E., Aero. Re 
search Scientist, Section C, Turbine Cool 
ing Branch, Lewis Flight Propulsion Lab 
N.A.C.A. (Cleveland). 

Fuller, Richard G., B.S. in M.E., Aero 
dynamic Engr., Lockheed Aircraft Corp 

Harder, Keith C., Jr., Aero. Research 
Scientist-Section Head, Theoretical Aero 
dynamics Div., N.A.C.A., Langley A.F.B 

La Rosa, Salvatore, B. of Ae.E., Ma 
terial Review Engr., Republic Aviation 
Corp. (Port Washington Div.). 

Livingston, William Harold, M.Sc. in 
Aec.E., Lt. Comdr., U.S.N.; Test Pilot 
Training, Naval Air Test Center (Pa 
tuxent River). 

Maslen, Stephen H., Ph.D., Applied 
Math., Aero. Research Scientist, N.A.C.A 
(Cleveland ) 

McCoy, Allan W., B.S., Sr. Aero. Engr 
Group Leader, Fluid Dynamics Section, 
Aerodynamics Dept., Sverdrup & Parcel 
Ine. 
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Nestingen, Irvin M., B. of Ae.E., Ch, 
Aerodynamics Div., Naval Ordnance Lab. 
(White Oak). 

Noel, Robert G., B. of Ae.E., Stress 
Analyst—Research, Aerophysics  Div., 
North American Aviation, Inc. (Downey). 

Passman, Richard A., M.S.E.Ae.E., 
Proj. Aerodynamicist, Bell Aircraft Corp. 

Powell, Frederic D., A.B., Proj. Engr. 
& Group Leader, Dynamics Dept., Bell 
Aircraft Corp 

Shaffer, Bernard W., Ph.D. in Applied 
Math., Asst. Prof. of Mech. Engrg., New 
York University. 

Smith, Hamilton Allen, B.Ae.E., Con- 
tract Specifications Engr. ‘‘A,’’ Boeing 
Airplane Co. (Seattle). 

Stevens, Melvin E., B.S.Ae.E., Ad- 
ministrative Engr., Aerophysics Develop- 
ment Corp. 

White, Richard P., Jr., M. of Engrg., 
Research Engr., Applied Mechanics Sec- 
tion, Cornell Aeronautical Lab., Inc. 

Wick, Robert S., Ph.D., St. Research 
Engr., Jet Propulsion Lab., California In- 
stitute of Technology. 


Elected to Associate Member Grade 


Bergdahl, Edwin O., Jr., Dir., Contracts 
Mgr. & Sales Engr., Target Rock Corp. 

Lewis, David G., Field Service Repre- 
sentative, Fairchild Aircraft Div., Fair- 
child Engine & Airplane Corp. (Hagers- 
town). 

McCoy, Betty J., Assoc. in Technology 
(M.E.), Service Engr., Chase Aircraft Co., 
Inc. 

Meyer, William J., Service Analyst, 
North American Aviation, Inc. (Colum- 
bus). 


Ring, Walter F., Engr. & Secy., Indus. 
trial Sound Control, Inc.; C. W. Lemmer- 
man, Inc. 


Transferred to Associate Member 
Grade 


Nistal, Gerard E., B.S. & M.B.A., Ad- 
vertising & Promotion Mgr., Govt. & In- 
dustrial Div., Philco Corp. 

Walsh, James D., Major, U.S.A.F.; 
Ch., Organization Base & Maintenance, 
Equipment Section, Equipment Branch, 
Hq., Air Materiel Command, Wright- 
Patterson Air Force Base. 


Elected to Technical Member Grade 


Clarke, John T., Weights Estimator, 
Aircraft Div., A. V. Roe Canada, Ltd. 
(Malton). 

Curtiss, Howard A., B.S.M.E. (Aero.), 
Power Plant Engr., Boeing Airplane Co. 
(Seattle). 

Dunn, Robert T., B.S. (Engrg. Physics)» 
Flight Test Engr., Power Plant Develop- 
ment & Test, North American Aviation, 
Inc. 

Gehring, Richard W., B.S. in A.E., 
Stress Analyst “B,’”’ North American 
Aviation, Inc. (Columbus). 

Hodge, Kenneth E., B.Aero.E., Engr., 
Guided Missile Aerodynamics, Grumman 
Aircraft Engineering Corp. 

Keyes, Franklin M., B. of Ae.E., Aero- 
dynamicist, Bell Aircraft Corp. 


NEWS 


Kubik, Ralph E., B.S.M.E. (Aero.), En- 
gineering Group Leader, Cessna Aircraft 
Co. 

McAllister, William L. 

McIntosh, Kenneth B., B. of Engrg., 
Production Design Engr., Lockheed Air- 
craft Corp. (Georgia). 

Norheim, Torleif, B.S., Engineering 
Draftsman, Airframe Section, United Air- 
lines, Inc. 

Papanek, Andrew P., M.S.Aero.E., 
Proj. Engr., Jack & Heintz , Inc. (Cleve- 
land). 

Rigney, Richard N., Design Engr., Aero- 
lab Development Co. 

Smith, Nell, B.Ae.E., Proj. Analytical 
Engr., Chance Vought Aircraft Div., 
United Aircraft Corp. (Dallas). 

Wallace, Charles W., Flight Engr. 
Supvr., Lockheed Aircraft Corp. (Mari- 
etta). 


Transferred to Technical Member 
Grade 


Alter, Oscar, Draftsman ‘“B,’’ North 
American Aviation, Inc. (Columbus). 

Arterburn, Harold E., B.S. in Ae.E., Jr. 
Design Engr., C.V.A., United Aircraft 
Corp. 

Barnett, Lane, B.S.M.E. (Aero.), Grad. 
Asst., Daniel Guggenheim School of Aero- 
nautics, Georgia Institute of Technology. 

Bell, Donald A., Mech. Designer, Turbo 
Products, Inc. 

Bower, Edmund A., Jr. Engr.-Drafts- 
man ‘‘A,’”’ Model Design Section, Aerody- 
namics Dept., Northrop Aircraft, Inc. 


Burdick, Clinton D., A.E., Proj. Engr., 
Sperry Gyroscope Co., Div., The Sperry 
Corp. 

Bush, Roger J., Designer-Draftsman 
North American Aviation, Inc. (Downey). 


Dandy, Eugene F., B.S. in Ae.E., 
Mathematician ‘‘A,’’ Performance Section, 
Aerodynamics Group, Douglas Aircraft 
Co., Inc. (Santa Monica). 


Downer, Charles P., B.S. in Ae.E., Jr. 
Struct. Engr., Sikorsky Aircraft Div., 
United Aircraft Corp. 

Dubas, Andrew, Methods Analyst, Re- 
public Aviation Corp. 

Eck, Arthur, Flight Test Analyst, Nor- 
throp Aeronautical Institute at N.A.M.- 
T.C. (Pt. Mugu). 


Ekstrand, Jerome D., B.Aero.E., Jr. 
Engr.—Hydrodynamic Research & De- 
sign, Consolidated Vultee Aircraft Corp. 
(San Diego). 

Foat, E. Ace, Engrg. Draftsman, North 
American Aviation, Inc. (Los Angeles). 


Fontana, Saverio J., Designer, Grum- 
man Aircraft Engineering Corp. 

Foss, Willard E., Jr., B.S. in Ae.E., Aero. 
Research Scientist, Propulsion Group, 
N.A.C.A., Langley Aeronautical Lab. 

Gartrell, Don Alan, Jr. Engr.-Drafts- 
man ‘‘B,’”’ Lockheed Aircraft Corp. (Bur- 
bank). 

Goodman, Verlin E., Draftsman ‘‘A,” 
North American Aviation, Inc. (Downey). 

Hackman, Lloyd E., B.S., 2nd Lt., 
U.S.A.F.; Proj. Engr., A.F.F.T.C., Ed- 
wards A.F.B. 
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Hagberg, Calvin A., B.S.M.E. (Aero.), 
Engineering Draftsman, Cessna Aircraft 

oO. 

Hamm, George H., B.S. in Ae.E., Flight 
Test Engr., Piasecki Helicopter Corp. 

Hannaford, John M., Student Drafts- 
man, Pratt & Whitney Aircraft Div., 
United Aircraft Corp. 

Harris, William A., B. of Ae.E., Lt., 
U.S.A.F.; Assigned as Armament Sys- 
tems Officer, General Electric Co. 

Hendershot, Kenneth C., B.S. in Ae.E., 
Asst. in Research, Willow Run Research 
Center, University of Michigan. 

Higaki, Kazunobu R., B.S., Engrg. 
Draftsman ‘B,’”’ North American Avia- 
tion, Inc. (Los Angeles). 

Hoshizaki, Hiroshi, B.S., Grad. Student, 
University of California. 

Kahre, Kenneth J., A.A., Engineering 
Draftsman & Designer, Gray & Hule- 
guard, Inc. 

Kingsland, Richard B., B.S. in Ae.E., 
Mathematician, Douglas Aircraft Co., 
Inc. (Long Beach). 

Kossar, Jerome M., B. of Ae.E., Lt., 
U.S.A.F.; Proj. Officer, A.D.C., Wright- 
Patterson A.F.B. 

Kruger, Nicholas, Jr. Stress Engr., 
Sikorsky Aircraft Div., United Aircraft 
Corp. 

McElheny, Ralph A., B.S. (Air Trans- 
portation), Ticket Agent, United Air Lines. 

Meissner, Claus J., B.S., Jr. Engr., 
Struct. Group, Consolidated Vultee Air- 
craft Corp. (San Diego). 

Mitchell, Keith, B.S. in Ae.E., Grad. 
Student, Dept. of Aero. Engrg., University 
of Notre Dame. 

Pollard, Willard A., III, M.S. in Ae.E., 
Lt. & Naval Aviator, U.S.N. 

Reed, Albert O., Line Mechanic, Aero- 
dex, Inc. 

Reed, Robert H., Jr. Engr., Northrop 
Aircraft, Inc. 

Rifkin, Morton S., Ch. 
Tycoon Tackle, Inc. 

Rivera, Armando. 

Rizer, Robert J., B.S. in Ae.E., Engrg. 
Asst. ‘‘A,’”’ Aerodynamics Group, Douglas 
Aircraft Co., Inc. (Santa Monica). 

Rogers, Earl, Lab. Technician, AiRe- 
search Manufacturing Co. Div., The 
Garrett Corp. 

Rosky, John K., A.A., Weight Analyst 
“B,” North American Aviation, Inc. 
(Downey). 

Schwanhausser, Robert R., S.B. in 
Ae.E., Lt., U.S.A.F.; Proj. Officer, 6580 
Missile Test Group, Holloman A.F.B. 

Schwartz, Melvin B., B.S., Aerody- 
namicist ‘‘C,’’ North American Aviation, 
Ine. (Columbus). 

Sutor, Thomas J., B. of Ae.E., Aero. 
Engr., Analysis Section, Research Dept., 
United Aircraft Corp. (East Hartford) 

Thrash, William L., Template Maker, 
North American Aviation, Inc. (Colum- 
bus). 

Van Tassell, Warren H., Research Tech- 
nician, Aircraft Engine Div., Ford Motor 
Co. 

Weller, Spencer A., B.S.M.E. (Aero.), 
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sonic Flow. J.D. Lee. Toronto, Univer- 
sity, Institute of Aerophysics, Report No. 
21, October, 1952. 62 pp., illus. 17 
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Toronto, University, Institute of 
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New Waldes Truarc GRIP Ring requires no groove, 


ENGINEERING 


holds fast by friction, can be used over and over again 


REVIEW- 


-MARCH, 19538 


Ring #5555 | 5555-1 5555-18 
= 
4 Equiv VY ” He" She” 
a = Dec. 
a 23S -136 -187 -250 .375 
The Waldes Truarc Grip Ring is a new, low cost fastener < 
that provides a positioning shoulder secure against mod- | 
erate thrusts or vibration. Installed on a straight un- 
grooved shaft, the Truarc Grip Ring can be assembled : ¥ | 025 | .025 035 | .035 | .042 | .042 
and disassembled in either direction with Truarc pliers. 3 
TOL. |+.0015|+.0015 |+.002 | +.002 | +.002 | +.002 
The Grip Ring can be installed tightly against a machine | 
re) 
part in order to take up end-play. The basic Truarc 3 —_ 268 285 364 437.| .553 626 
design principle assuring complete circularity around 
periphery of the shaft and the ring’s unusually large he = 078 | .078 097 097 | 141 141 
radial width combine to exert considerable frictional 
Hol 
hold against axial displacement. The ring can be used “ 042 042 042 042 078 078 
again and again. 
Min. } 
Find out what Waldes Truarc Retaining Rings can do for ae | 3 34 4 50 67 73 
you. Send us your drawings. Waldes Truare engineers Agoren. 
will give your problems individual attention without ei | 20 20 25 35 50 60 
obligation. 
1 Waldes Kohinoor, Inc., 
Se: 47-16 Austel Place, L.1.C. 1, N. Y. 
= (1) Please send me sample Grip-Rings 
WALDES (please specify shaft size __) 
a " (0 Please send me the complete Waldes Truarc 
catalog. 
1 (PLEASE PRINT) ch 
+ | 
~ | 
Title__ 
REG.U.S. PAT. OFF. | 
RETAINING RINGS 
i 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK g Bune Adtem 
WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING | . 
U.S. PATENTS: 2.302.947: 2,302,948: 2.416.852; 2.420.921: 2,428,341: 2.439.785: 2.441.046: 2.455.165: City Zone State 
2.463.360: 2.463.383: 2.487.602: 2.467.603: 2.491.306; 2.509.081 AND OTHER PATENTS PENDING Las 
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randa No. 2699, 1952 (April, 1949). 9 
pp., illus. 7 references. British Infor- 
mation Services, New York. $0.65. Ap- 
plication to a case of an airfoil in cascade. 

Reader’s Forum: On_ Linearized 
Theory. John W. Miles. Journal of 
the Aeronautical Sciences, Vol. 20, No. 
1, January, 1953, p. 64. 8 references. 
An extension to three dimensions of the 
Lin, Reissner, and Tsien analysis of con- 
ditions for the linearization of the equa- 
tions of irrotational compressible flow 
past a thin two-dimensional body. 

The Method of Characteristics for the 
Determination of Supersonic Flow Over 
Bodies of Revolution at Small Angles of 
Attack. Antonio Ferri. (U.S., N.A.- 
C.A., Technical Note No. 1809, 1949.) 
U.S., N.A.C.A., Report No. 1044,1951. 16 
pp., illus. 7 references. Superintendent 
of Documents, Washington. $0.20. 

Reader’s Forum: On Second-Order 
Supersonic Flow Past a Slowly Oscillating 
Airfoil. Milton D. Van Dyke. Journal 
of the Aeronautical Sciences, Vol. 20, No. 1, 
January, 1953, p. 61, illus. 3 references. 

Supersonic Flow Around Circular Cones 
at Angles of Attack. Antonio Ferri. 
(U.S., N.A.C.A., Technical Note No. 2236, 
1950.) U.S., N.A.C.A., Report No. 1045, 
1951. pp., illus. references. 
Superintendent of Documents, Washing- 
ton. $0.20. 

The Design and Construction of a 
Shock Tube. ID. Bitondo and R. K. 
Lobb. Toronto, University, Institute of 
Aerophysics, Report No. 3, May, 1950. 
48 pp., illus. 29 references. 
ciples; review of research. 

The Design of a Wave Interaction Tube. 
I. I. Glass. Toronto, University, Institute 
of Aerophysics, Report No. 6, May, 1950. 
127 pp., illus. 20 references. Appli 
cation in supersonic, rocket, and missiles 
developments covering head-on collision of 
shock and rarefaction waves, interaction, 
and other studies. 

The Head-on Collision of Shock and 
Rarefaction Waves. C. I. H. Nicholl. 
Toronto, University, Institute of  Aero- 
physics, Report No. 10, October, 1951. 
46 pp., illus. 13 references. 

A Progressing-Wave Approach to the 
Theory of Blast Shock. R. G. Newton. 
Journal of Applied Mechanics, Vol. 19, 
No. 3, September, 1952, pp. 257-262. 
5 references. 

Reader’s Forum: A Method for 
Location of Detached Shock Waves Ahead 
of Plane Bodies. Robert Wesley Truitt. 
Journal of the Aeronautical Sciences, Vol. 
20, No. 1, January, 1953, pp. 61, 62, 
illus. 38 references. 

Shock Hydrodynamics and_ Blasi 
Waves. H. A. Bethe, K. Fuchs, J. von 
Neumann, R. Peierls, and W. G. Penney. 
U.S., Atomic Energy Commission, Report 
No. AECD-2860, October 28, 1944. 
60 pp., illus. 15 references. 

Transition Through a Weak Shock 
Front. P. Mandl. Toronto, University, 
Institute of Aerophysics, Report No. 14, 
October, 1951. 87 pp., illus. 30 refer- 
ences. 

Discussion on ‘‘Supersonic Flow With 
Variable Specific Heat’’ by F. P. Durham. 
H.H. Korst. Journal of Applied Mechan- 
ics, Vol. 19, No. 3, September, 1952, p. 
405, illus. 
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Reader’s Forum: Physical Explana- 
tion of Singular Integrals at Supersonic 
Speeds. Lee S. Wasserman. Journal of 
the Aeronautical Sciences, Vol. 20, No. 1, 
January, 1953, p. 65 

Reader’s Forum: Potential Limit in 
Transonic Flow. Pei Chi Chou. Journal 
of the Aeronautical Sciences, Vol. 20, No. 1, 
January, 1953, pp. 68, 69, illus. 2 refer- 
ences. 

Reader’s Forum: A Rational Dis- 
cussion of the Hydraulic Analogy. (Au- 
thor’s Reply to ‘‘Comments on ‘A Study 
of Transonic Gas Dynamics by the Hy- 
draulic Analogy’’’ by W. C. Randels.) 
E. V. Laitone. Journal of the Aero- 
nautical Sciences, Vol. 20, No. 1, January, 
1953, p. 59, illus. 4 references. 

On the Invariants in the Turbulence in 
Compressible Viscous Fluids. M. Z. E 
Krzywoblocki. Franklin Institute, Jour- 
nal, Vol. 254, No. 4, October, 1952, pp 
317-322. 3 references 


Internal Flow 


Blade Adjustment in Axial-Flow Com- 
pressor Stages. Allan W. McCoy and 
Alton V. Hooper. Journal of the Aero 
nautical Sciences, Vol. 20, No. 1, January, 
1953, pp. 43-48, illus. 5 references. 

Radiant-Interchange Configuration 
Factors. D. C. Hamilton and W. R. 
Morgan. U.S., N.A.C.A., Technical Note 
No. 2836, December, 1952. 110 pp., 
illus. 36 references. 

Theoretical and Experimental Research 
in the Field of Centrifugal and Axial-Flow 
Compressors. J Lalive d’Epinay. 
Brown Boveri Review, Vol. 39, No. 5-6, 
May-June, 1952, pp. 161-168, illus. 1 
reference. 

Investigation of Annular Liquid Flow 
With Cocurrent Air Flow in Horizontal 
Tubes. A. E. Abramson. Journal of 
Applied Mechanics, Vol. 19, No. 3, Sep- 
tember, 1952, pp. 267-274, illus. 
ences. 

Letters to the Editor: A High Vacuum 
Flow Analogy. G. W. Monk. Journal 
of Applied Physics, Vol. 23, No. 7, July, 
1952, pp. 799, 800. 

Some Measurements at Low Supersonic 
Speeds by a Method for Continuous Vari- 
ation of the Mach Number. G. Drougge 
Sweden, Flygtekniska Forsékanstalten, Med 
delande Nr. 42, 1952. 16 pp., illus 
3 references. Use of the movable-plate 
technique in a supersonic nozzle; detailed 
description of wind-tunnel test equipment 

Letters to the Editor: Note on the 
Discharge Coefficient of a Critical-Flow 
Nozzle. Henry Wis« Journal of 
Applied Physics, Vol. 23, No. 7, July, 
1952, p. 801. 


5 refer 


6 references 


Performance 


Analysis of the Effects of Boundary- 
Layer Control on the Take-Off and Power- 
Off Landing Performance Characteristics 
of a Liaison Type of Airplane. Elmer A 
Horton, Laurence K. Loftin, Jr., Stanley 
F. Racisz, and John H. Quinn, Jr. (U.S., 
N.A.C.A., Technical Note Nos. 1597, 
2143, 1948, 1950. U.S., N.A.C.A., Re- 
port No. 1057, 1951. 31 pp., illus. 17 
references. Superintendent 
ments, Washington. 
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tral Experimental and Proving Establish- 
ment, Rockliffe, Report No. 988 (Air 
Materiel Command Experimental Project 
35/52, July 11, 1952), November, 1952. 
9 pp. 1 reference. Performance data 
comparison with Mark IV. 

Some Preliminary Results from V-g 
Recorders Installed in Military and Civil 
Aircraft. R. Hain Taylor. Gt. Brit., 
Aeronautical Research Council, Report 
and Memoranda No. 2610, 1952 (Decem 
ber, 1946). 43 pp., illus. 9 references 
British Information Services, New York 
$2.85. Recorded performance data in ré 
search studies 


Stability & Control 


Model Tests with Flow on the Gloster 
F.9/40 with H.1 Nacelles (Meteor II). 
J.S. Thompson, C. M. Fougére, and E. G 
Barnes. Gt. Brit., Aeronautical Research 
Council, Reports and Memoranda No 
2517, 1952 (May, 1943). 17 pp., illus 
6 references. British Information Serv 
ices, New York. $1.25. 

Flight Lab Learns to Tame Stalls. 
Scott H. Reiniger. Aviation Week, Vol 
57, No. 25, December 22, 1952, pp. 29, 31 
Results of research at Cornell Aeronautical 
Laboratory’s Flight Research Dept. 


Wings & Airfoils 


A Drag Reduction Method for Wings 
of Fixed Planform. E. W. Graham 
Douglas Aircraft Company, Inc., Report 
No. SM-14441, July 15, 1952. 11 pp., 
illus. 6 references. 

Section Characteristics of a 10.5 
Percent-Thick Airfoil with Area Suction 
as Affected by Chordwise Distribution of 
Permeability. Robert FE. Dannenberg 
and James A. Weiberg. U.S., N.A.C.A 
Technical Note No. 2847, December, 1952 
52 pp., illus. 21 references. 

Tests in the Compressed Air Tunnel on 
Two Aerofoil Sections having a Large 
Scale Effect on Cynar. at a Critical 
Reynolds Number. C. Salter, H. M. Lee, 
and R. C. Owen. Gt. Brit., Aeronautica! 
Research Council, Current Papers No. 92, 
1952 (February 16, 1951). 19 pp., illus 
6 references. British Information Serv 
ices, New York. $1.00. 

Corrections for Lift, Drag, and Moment 
of an Airfoil in a Supersonic Tunnel Hav- 
ing a Given Static Pressure Gradient. 
H. F. Ludloff and M. B. Friedman. U.S 
N.A.C.A., Technical Note No. 2849 
December, 1952. 69 pp., illus. 3 refer- 
ences 

The Effect of Planform on the Lift to 
Drag Ratio of Wing-Body Combinations 
at Supersonic Speeds. Beverly Beane 
Douglas Aircraft Company, Inc., Report 
No. SM-14454, July 30, 1952. 
illus. 11 references. 

Note on Profile Drag Calculations for 
Low-Drag Wings with Cusped Trailing 
Edges. R. C. Lock. Gt. Brit., Aero 
nautical Research Council, Reports and 
Memoranda No. 2419, 1952 (April, 1946 
10 pp., illus. 9 references. British In 
formation Services, New York, $0.75 

Reader’s Forum: Interaction Between 
Stalled and Unstalled Flow. Peter F 
Jordan. Journal of the Aeronautical Sci 
ences, Vol. 20, No. 1, January, 1953, pp 
64, 65. 4 references. 
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| Susted Nange tn Ignition 


in research, 
design and 
manufacturing 


For over a quarter of a century, Bendix 
has set the pace in meeting the ever 
changing ignition problems of the indus- 
try. It is perfectly obvious that solutions 
to this perpetual challenge of product 
improvement and application can only 
be found by an unceasing search for 
advanced design, better materials and 
more efficient manufacturing methods. 


How well Bendix has met this challenge 
is evidenced by the overwhelming 
endorsement the aviation industry has 
given to Bendix ignition equipment. 


Whether the requirement is for a better 
electrical connector or a complete new 
ignition system, the industry has come 
to look upon Bendix as the one seurce 
best qualified to meet every ignition 
problem. 


Remember, the unmatched facilities of 
Bendix are yours to command from 
planning to finished product. 


AVIATION PRODUCTS 


Low and high tension ignition systems for piston, jet, 
turbo-jet engines and rocket motors . . . ignition 
analyzers...radio shielding harness and noise filters 
... switches... booster coils .. . electrical connectors. 


it 


Cendix 


SCINTILLA MAGNETO DIVISION 


SIDNEY, NEW YORK 


Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, 

Burbank, California « Stephenson Building, 6560 Cass 

Avenue, Detroit 2, Michigan ¢ Brouwer Building, 176 

W. Wisconsin Avenue, Milwaukee, Wisconsin « 582 Market 
Street, San Francisco 4, California 
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THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 lamp and 
was intended for use in the cabs of great 
diesel locomotives. 


\or 
THE LITTLE ONE 


The miniaturization program on defense \ 
products required the development of this Ss 
sub-miniature light. It is used on communication 

equipment and aircraft. Midget flanged base \ 

bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


ACTUAL SIZE 
Cot. #613529-211 


ACTUAL SIZE 
Cot. #8-1930-621 


Dialco HAS THE COMPLETE LINE 
of INDICATOR and PANEL LIGHTS 


be. to suit your own special conditions 
Co and requirements will be sent promptly 
- and without cost. Just outline your cs 
needs. Let our engineering department 
assist in selecting the right lamp 
and the best pilot light for YOU. 


Write for the Dialco 
> HANDBOOK of PILOT LIGHTS f 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 
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Theoretical Study of the Transonic 
Lift of a Double-Wedge Profile with 
Detached Bow Wave. Walter G. Vin- 
centi and Cleo B. Wagoner. U.S., 
N.A.C.A., Technical Note No. 2832 
December, 1952. 63 pp., illus. 15 refer 
ences. 

A Numerical Integration Method for 
Calculating the Pressure Distribution at 
Supersonic Speeds for Wings with Sub- 
sonic Leading Edge at Symmetrical Flow 
Conditions. V. V.  Linnaluoto. Saab 
Technical Notes No. 6, 1952 (May 15, 
1951). 19 pp., illus. 5 references. 

The Flat Triangular Wing with Sub- 
sonic Leading Edges in Steady Pitch and 
Roll at Supersonic Velocities. Herman 
Behrbohm. Saab Technical Notes No. 9, 
1952 (March 8, 1952). 22 pp., illus 
15 references. 

On the Theory of Slowly Oscillating 
Delta Wings at Supersonic Speeds. Sune 
B. Berndt. Sweden, Flygtekniska Forséks 
anstalten, Meddelande Nr. 43, 1952 
19 pp., illus. 16 references. 

Span Load Distributions Resulting 
From Constant Angle of Attack, Steady 
Rolling Velocity, Steady Pitching Velocity, 
and Constant Vertical Acceleration for 
Tapered Sweptback Wings with Stream- 
wise Tips; Subsonic Leading Edges and 
Supersonic Trailing Edges. Margery E 
Hannah and Kenneth Margolis. U-.S., 
N.A.C.A., Technical Note No. 2831, 
December, 1952. 221 pp., illus. 7 refer 
ences. 

Velocity Distribution on Straight and 
Swept-back Wings of Small Thickness and 
Infinite Aspect Ratio at Zero Incidence. 
S. Neumark. Gt. Brit., Aeronautical 
Research Council, Reports and Memo 
randa No. 2713, 1952 (May, 1947). 40 
pp., illus. 8 references. British Infor 
mation Services, New York, $2.45 


Aeroelasticity 


Possio’s Subsonic Derivative Theory 
and its Application to Flexural-Torsional 
Wing Flutter. I-—-Possio’s Derivative 
Theory for an Infinite Aerofoil Moving at 
Subsonic Speeds. R. A. Frazer. I 
Influence of Compressibility on the Flex- 
ural-Torsional Flutter of a Tapered Canti- 
lever Wing Moving at Subsonic Speed. 
R. A. Frazer and Sylvia W. Skan. Gi 
Brit., Aeronautical Research Council, Re 
ports and Memoranda No. 2553, 1951 
(June, 1942). 22 pp., illus. 5 references 
British Information Services, New York 
$1.40. 

An Approximate Theory of the Oscillat- 
ing Wing with Control Surface in a Com- 
pressible Subsonic Flow for Low Fre 
quencies. FE. Van Spiegel. Netherland 
Nationaal Luchtvaartlaboratorium, Amste? 
dam, Report No. F.114, July 18, 1952 
21 pp., illus. 2 references. 

The Characteristics of Fuel Motion 
Which Affect Airplane Dynamics. E. \\ 
Graham and A. M. Rodriguez. Journal 
of Applied Mechanics, Vol. 19, No. 38, 
September, 1952, pp. 381-388, illus. 7 
references 

Experimental Determination of the 
Aerodynamic Coefficients of an Oscillating 
Wing in Incompressible Two-Dimensional 
Flow. IV—Calculation of the Coeffi 
cients. H. Bergh and A. I. van de 
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Vooren. Netherlands, Nationaal Luchtvaart- 
laboratorium, Amsterdam, Report No. 
F.104, August 19, 1952. 32 pp., illus. 
7 references. 

On the Theory of Slowly Oscillating 
Delta Wings at Supersonic Speeds. Sune 
B. Berndt. Sweden, Flygtekniska Forséks 
anstalten, Meddelande Nr. 43, 1952. 19 
pp., illus. 16 references. 

The Concept of Complex Damping. 
N. O. Myklestad. Journal of Applied 
Mechanics, Vol. 19, No. 3, September, 
1952, pp. 284-286, illus. Equations for 
free and forced vibration of a_ simple 
spring-mass system; application to engine 
crankshafts, airplane wings, and other 
structures. 

The Free Oscillation of the Centrifugal 
Pendulum With Wide Angles. F. R. E. 
Crossley. Journal of Applied Mechanics, 
Vol. 19, No. 3, September, 1952, pp. 315 
319, illus. 10 references. (Based on a 
Ph.D. thesis. ) 

Reader’s Forum: A Noite on Tabular 
Methods for Flexural Vibrations. 
William T. Thomson. Journal of the 
Aeronautical Sciences, Vol. 20, No. 1, 
January, 1953, pp. 62-64, illus. 3 refer- 
ences. 

Vibrations of a Continuous Beam 
Under a Constant Moving Force. Edward 
Saibel and Winston F. Z. Lee. Frankiin 
Institute, Journal, Vol. 254, No. 6, Decem- 
ber, 1952, pp. 499-516, illus. 5 references. 


Air Transportation 


Future Long-Range Jet Flying Boats 
Probable Effects on Air Traffic Growth; 
Technical and Economic Aspects of Air 
Transport. Institut Frangais du Trans- 
port Aerien, Research Paper No. 215, 
January, 1952. 26 pp., illus. 7 refer- 
ences. 

MATS Tests Copter-Ambulance 
Shuttle. Lee Moore. Aviation Week, 
Vol. 57, No. 22, December 1, 1952, pp. 
71, 72, illus. Plans for regular airport-to- 
hospital service. 

Potential of the Helicopter in the De- 
velopment of Air Transportation. David 
E. Postle. American Helicopter, Vol. 
28, No. 12, November, 1952, pp. 8-11, 13. 

Some Thoughts on the Operational 
Use of the Transport Helicopter. Peter 
G. Masefield. Airports & Air Trans- 
portation, Vol. 6, No. 97, November- 
December, 1952, pp. 110-114. (Based on 
a paper presented before Royal Aero- 
nautical Society, 1952.) 

Trends in Air Transport Equipment. 
Interview with William Littlewood. 
American Aviation, Vol. 16, No. 15, 
December 22, 1952, pp. 26-30. Impact 
of jet developments; design and economic 
factors; future prospects. 


Cargo 


Air Cargo Development in Europe. 
D. Sj. de Boer. American Society of 
Vechanical Engineers, Annual Meeting, 
New York, November 30-December 5, 1952, 
Paper No. 52-A-118. 10 pp., illus. 

The Air Cargo Terminal. H. O. Olson. 
American Society of Mechanical Engineers, 
Annual Meeting, New York, November 30 
December 5, 1952, Paper No. 52-A-116. 
3 pp., illus. Problems and recommenda- 
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tions for ground handling and loading of 
cargo. 

Air Cargo Terminal Requirements. 
F. E. Hembree. American Society of 
Mechanical Engineers, Annual Meeting, 
New York, November 30-December 5, 
1952, Paper No. 52-A-134. 6 pp., illus. 

Air Cargo Terminal Requirements; 
Combination Passenger Airfreighter Oper- 
ator’s Viewpoint. W. Jones. Ameri- 
can Society of Mechanical Engineers, 
Annual Meeting, New York, November 30 
December 5, 1952, Paper No. 52-A-133. 
3 pp. 

Air Cargo Unlimited. Ian H. Grabow- 
sky. American Society of Mechanical 
Engineers, Annual Meeting, New York, 
November 30-December 5, 1952, Paper No. 
52-A-119. 32 pp., illus. 

Air Transportability Capabilities of the 
Commercial Airfreight Carrier. Thomas 
L.Grace. American Society of Mechanical 
Engineers, Annual Meeting, New York, 
November 30-—December 5, 1952, Paper No. 
52-A-164. 10 pp., illus. 

Air Transportability with ‘‘Troop Car- 
R. W. Douglass, Jr. American 
Society of Mechanical Engineers, Annual 
Meeting, New York, November 30—-December 
5, 1952, Paper No. 52-A-117. 7 pp. 

The Civil Aeronautics Administration’s 
Interest in Air Cargo Terminal Require- 
ments. Philip A. Hahn. American So- 
ciety of Mechanical Engineers, Annual 
Meeting, New York, November 30-December 
5, 1952, Paper No. 52-A-158. 2 pp. 

Commercial and Administrative Ground 
Operations and Present Obstacles to the 
Development of Traffic; Economy of Air 
Transport—Cargo Air Transport. Institut 
Francais du Transport Aerien, Research 
Paper No. 210, October, 1951. 53 pp., 
illus. 9 references. 

The Development of Transatlantic Air 
Freight in Relation to Air Logistics. Carl 
D. Brell. American Society of Mechanical 
Engineers, Annual Meeting, New York, 
November 30-December 5, 1952, Paper No. 
52-A-122. 8 pp. 

The Fleet Logistic Air Wings. J. I. 
Taylor. American Society of Mechanical 
Engineers, Annual Meeting, New York, 
November 30-December 5, 1952, Paper 
No. 32-A-115. 5 pp. 


Economics 


BOAC Says Comets Now Pay Own 
Way. Robert Hotz. Aviation Week, Vol. 
57, No. 18, November 3, 1952, pp. 83-85, 
illus. Economic and operational evalua- 
tion. 

The Corporations’ Reports. The Aero- 
plane, Vol. 83, No. 2151, October 10, 
1952, pp. 523-525, illus. Analysis of 
B.E.A. and B.O.A.C. reports for 1951-— 
1952. 

Jet Prices Too High: Littlewood. 
Aviation Week, Vol. 57, No. 25, December 
22, 1952, pp. 17, 18, illus. (Based on 
16th Annual Wright Brothers Lecture.) 
Recommended cost and safety-design 
improvements. 

Purchasing and the Airline Industry. 
Interview with H. D. Wigley. American 
Aviation, Vol. 16, No. 16, January 5, 1953, 
pp. 26, 27, 29, illus. 

TCA: New Routes, New Equipment. 
Interview with Gordon R. McGregor. 
American Aviation, Vol. 16, No. 12, 
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November 10, 1952, pp. 22-24, illus. 
Activities and plans of Trans-Canada Air 
Lines. 


International Services 


B.LA.T.A.’s Progress Report (1951- 
1952). The Aeroplane, Vol. 83, No. 2153, 
October 24, 1952, pp. 565, 566, illus. 

German Airline Looms as World Com- 
petitor. Anthony Vandyk. American 
Aviation, Vol. 16, No. 15, December 22, 
1952, pp. 17-19, illus. Deutsche Luft- 
hansa Airline’s five-year expansion pro- 
gram. 

Flying to Open the Reserve Empire 
Route. E. Colston Shepherd. The Aero- 
plane, Vol. 88, No. 2149, September 26, 
1952, pp. 465, 466, illus. Quantas Empire 
Airways’ service between Johannesburg 
and Perth. 

South American Airlines Use (Cessna) 
Lightplanes. Alexander McSurely. Avia- 
tion Week, Vol. 57, No. 26, December 
29, 1952, p. 47, illus. 

The Work of International Aeradio. 
The Aeroplane, Vol. 88, No. 2154, October 
31, 1952, pp. 611, 612, illus. 


Airplane Design 


New Frontiers of Aeronautic Engineer- 
ing. David A. Anderton. Aviation 
Week, Vol. 57, No. 20, November 17, 
1952, pp. 21, 25, 26, 29, illus. Develop- 
meuts in by-pass engines, crescent and iso- 
clinic wings, and hydrofoils and skis in 
flying boats. 

Separator Spins Water Out of (Boeing) 
B-47 Air. George L. Christian. Aviation 
Week, Vol. 57, No. 23, December 8, 1952, 
pp. 67, 68, 70, 72, illus. Stratos centrif- 
ugal unit. 

Convair B-36H Flight Deck. Aviation 
Week, Vol. 57, No. 22, December 1, 1952. 
p. 382, illus. 

Four Planes From Two (North Ameri- 
can) YF-93As; Fast Jets Supplement 
Windtunnels in NACA Studies on Inlets 
for Missiles and High-Speed Aircraft. 
Aviation Week, Vol. 57, No. 18, November 
3, 1952, p. 18, illus. 

(Martin-Baker) Ejection-seat Engi- 
neering. The Aeroplane, Vol. 83, No. 
2154, October 31, 1952, pp. 602-604, illus. 

The Characteristics of Fuel Motion 
Which Affect Airplane Dynamics. E. W. 
Graham and A. M. Rodriguez. Journal 
of Applied Mechanics, Vol. 19, No. 3, 
September, 1952, pp. 381-388, illus. 7 
references. 

Recording 41 Measurements Simul- 
taneously . . . at Douglas Aircraft. CEC 
Recordings, Vol. 6, No. 3, September, 
1952, pp. 4, 5, 12, illus. Flow and pres- 
sure studies in Globemaster C-124A 
fueling problems. 

Good Seat Engineering Saves Lives. 
Alexander McSurely. Aviation Week, 
Vol. 57, No. 21, November 24, 1952, pp. 
87-89, illus. Seat design features of Con- 


. vair 240 and 340. 


Descriptions 


First Thoughts on Farnborough. Jnter- 
avia, Vol. 7, No. 10, October, 1952, pp. 
579-581, illus. 1952 S.B.A.C. show; 
tables include specifications of military, 
civilian, and trainer aircraft and different 
types of power plants. 
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Modern Trainers. Jnteravia, Vol. 7, 
No. 10, October, 1952, pp. 566-571, illus. 
Review of pistoa- and jet-powered air- 
craft; table of specifications. 

Planes for Payload. Lorne S. Waddell 
and John A. Killick. Pegasus, Vol. 19, 
No. 6, December, 1952, pp. 1-19, illus. 
Survey of design developments from the 
FC-1 to the C-119G; table of speci- 
fications. 

Aero-Caproni Trento F-5 Turbojet 
Two-Place Light Trainer Aircraft, Italy. 
Aviation Week, Vol. 57, No. 23, December 
8, 1952, pp. 25, 26, illus. 

Baumann CCW-5 Five-Place Custer 
Channel Wing Twin-Engined Pusher- 
Propeller-Type Aircraft. Western Avia- 
tion, Vol. 32, No. 12, December, 1952, p. 
18, illus. 

Bristol Type 170 Twin-Engined 
Freighter Aircraft, England. Aviation 
Week, Vol. 57, No. 18, November 3, 1952, 
p. 38, illus. Design adaptation for Silver 
City Airways Ltd.’s cross-channel ferry 
operation. 

Comper Swift Single-Place Light Air- 
craft, England. John Fricker. The Aero- 
plane, Vol. 83, No. 2150, October 3 
1952, pp. 498, 499, illus. 

Fiat G-49 Series Trainer Aircraft, Italy. 
The Aeroplane, Vol. 83, No. 2153, October 
24, 1952, pp. 578, 579, illus. 

de Havilland D. H. 106 (Series 2 and 3) 
Comet Four-Engined Turbojet Transport 
Aircraft, England. American Aviation, 
Vol. 16, No. 15, December 22, 1952, pp. 
36, 37, cutaway drawings. 

de Havilland D. H. 106 (Series 3) Comet 
Four-Engined Turbojet Transport Air- 
craft, England. de Havilland Gazette, 
No. 72, December, 1952, pp. 164, 165, 
illus., cutaway drawings. Preliminary 
details of the 58-78 seat mainliner for 
world service in 1957. 

Douglas C-124A Globemaster Four- 
Engined Cargo Transport Aircraft. Avia- 
tion Week, Vol. 57, No. 20, November 17, 
1952, pp. 62-64, 66, 68, illus. Korean 
combat experience. 

English Electric Canberra B-2 Twin- 
Engined Turbojet Bomber Aircraft, Eng- 
land. The Aeroplane, Vol. 83, No. 2153, 
October 24, 1952, pp. 574, 575, illus. 
Military exercise experience. 

Harvard 4 (20350) Experimental Pilot 
Trainer Aircraft, Canada. D. E. Biden. 
Canada, Royal Canadian Air Force, 
Central Experimental and Proving Estab- 
lishment, Rockliffe, Report No. 988 (Air 
Materiel Command Experimental Project 
35/52, July 11, 1952), November, 1952. 
9 pp. 1 reference. Performance data; 
comparison with Mark IV. 

Helio Courier All-Metal Four-Place 
Aircraft. Aviation Week, Vol. 57, No. 21, 
November 24, 1952, p. 17. Safety fea- 
tures. 

Lockheed 1049C Super Constellation 
Four-Engined Transport Aircraft. Avia- 
tion Week, Vol. 57, No. 18, November 3, 
1952, pp. 85, 86, illus. 

Mystere Dassault M.D. 452 Mk. 2 
Swept-Wing Jet Fighter Aircraft, France. 
Aviation Week, Vol. 57, No. 19, November 
10, 1952, pp. 21, 22, 25, 26, 29, 30, 34, 37, 
illus. Development from M.D. 450 Oura- 
gan. 

Republic XF-91 Four-Rocket-Engined 
Turbojet Fighter Aircraft. Aviation Week, 
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Vol. 57, No. 24, December 15, 1952, p. 17, 
illus. 

S.N.C.A.S.0. SO 30 Bretagne Twin- 
Engined Commercial Transport Aircraft, 
France. The Aeroplane, Vol. 83, No. 
2151, October 10, 1952, p. 511, illus. 


Landing Gear 


(Convair XF2Y-1) Supersonic Plane 
to Use (Edo Corp.’s) Hydro-Ski Gear. 
Aviation Week, Vol. 57, No. 22, December 
1, 1952, pp. 13, 14, illus 

Landing Gear Struts Drop-Tested by 
Bendix to Measure Performance. CEC 
Recordings, Vol. 6, No. 3, September, 
1952, pp. 7, 10, illus 

Landing Gear with Twin Tandem Wheel 
Units: Cornering Characteristics as 
Determined by Model Tests. J. W. 
Blinkhorn. Gt. Brit., Aeronautical Re- 
search Council, Reports and Memoranda 
No. 2668, 1952 (July, 1948). 7 pp., illus 
British Information Services, New York. 
$0.50. 


Airports 


The Kinorama—A Device for Evalu- 
ating Airport Approach Lights. U.S., 
National Bureau of Standards, Technical 
News Bulletin, Vol. 36, No. 12, December, 
1952, pp. 184-186, illus. Development 
by N.B.S. and Navy Bureau of Aero- 
nautics. 

Mechanical Docking of Aircraft. 
ports & Air Transportation, Vol. 6 
97, November-December, 
illus. ‘Plane docker”’ 
45° parking. 

London’s Second Terminal. The Aero- 
plane, Vol. 83, No. 2152, October 17, 
1952, pp. 550, 551, illus. Proposed exten- 
sion and development of Gatwick. 

Proposed Development of Gatwick 
Airport. Airports & Air Transportation, 
Vol. 6, No. 97, November-December, 1952, 
p. 103, illus. Detailed layout plans. 

Remodelling Kingsford-Smith Inter- 
national Airport, Sydney. Peter Davison. 
Airports & Air Transportation, Vol. 6, 
No. 97, November-December, 1952, pp. 
106-109, illus. Project details. 


Air- 
, No. 
1952, p. 115, 
system featuring 


Aviation Medicine 


Closed Loop Controls Human Centri- 
fuge. Thomas F. Peirce. Electronics, 
Vol. 25, No. 10, October, 1952, pp. 132- 
134, illus. N.A.D.C. research equipment 
for testing airborne electronic gear and 
pilots’ G-suits in terms of biological effects 
of high-speed flight 

Reader’s Forum: Frequency’ Re- 
sponse and the Transfer Functions of the 
Human Pilot Measured in Flight. G. M 
Andrew. Journal of the Aeronautical 
Sciences, Vol. 20, No. 1, January, 1953, pp. 
65-67, illus. 12 references 

The USAF Physician Engineer Team; 
an Evaluation of the Future. John E 
Boysen and Alvin F. Meyer. Military 
Surgeon, Vol. 3, No. 6, December, 1952, 
pp. 395-410. Role in aeronautical and 
scientific research. 

Will Prone Flight Lick High G-Loads? 
David A. Anderton lviation Week, Vol. 
57, No. 26, December 29, 1952, pp. 21, 22, 
24, 25, illus. Design aspects; problems; 
technique. 
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Computers 


The CAA Type III Portable Pictorial 
Computer. I—Development and _ Initial 
Tests. Logan Setzer. U.S., C.A.A 
Technical Development Report No. 172, 
October, 1952. 24pp.,illus. 4 references 

High-Speed Counter Uses Ternary 
Notation. Richard Weissman.  Elec- 
tronics, Vol. 25, No. 10, October, 1952, pp 
118-121, illus. 1 reference. 

‘‘Reservisor’’—A Memory  Drum- 
Computer Which Checks Seat Avail- 
ability on 10,000 Airplane Flights in a Few 
Seconds. Craig Andrews. Tele-Tech 
Vol. 11, No. 10, October, 1952, pp. 57, 
108, 109, illus. 

Punched-Card Problem Solutions. 
Rudolph Habermann, Jr., and Frank J 
Maginniss. (General Electric Review, 
Vol. 55, No. 3, May, 1952, pp. 8-12 
Machine Design, Vol. 24, No. 12, Decem- 
ber, 1952, pp. 302, 304, 307, 310, 312, 314 
Equipment; method; applications. 

Sadic Systems Digitize Strain Gage and 
Thermocouple Outputs to Speed Test- 
Data Handling. CEC Recordings, Vol 
6, No. 3, September, 1952, p. 6, illus. 

Stabilized Time-Division Multiplier. 
C. D. Morrill and R. V. Baum. Ele 
tronics, Vol. 25, No. 12, December, 1952, 
pp. 139-141, illus. 4 references. Switch 
can be used with other circuits to provide 
function generation, interpolation, quad 
rant switching, and digital-analog conver- 
sion in either direction. 

(Thermionic) Diode Limiters Simulate 
Mechanical Phenomena (in Analog Com 
puter). C. D. Morrill and R. V. Baum 
Electronics, Vol. 25, No. 11, November, 
1952, pp. 122-126, illus. 11 references 

An Analog Computer as an Aid to 
Shower Theory Calculations. 
Altman. Review of Scientific Instruments 
Vol. 23, No. 7, July, 1952, p. 382, illus 
1 reference. 

Analyzing Regulator Performance .. . 
with Analog Computers Simplifies Design 
Procedures. J. T. Carleton. (Westing 
house Engineer, Vol. 12, No. 6, November, 
1952 pp. 184-186.) Machine Design, Vol 
24, No. 11, November, 1952, pp. 173, 174 
260, 262, 265, illus. 

Computing with Servo-Driven Potenti 


Leonilda 


ometers. F.R. Bradley and R. D. McCoy 
Tele-Tech, Vol. 11, No. 9, September, 
1952, pp. 95-97, 189, 190, illus. (Pre 


sented at the A.I.E.E.-I.R.E.-R.T.M.A 
Symposium on Progress in Quality Elec- 
tronic Components, Washington, D. C., 
May 5-7, 1952.) Analysis of linearity and 
loading effects in analog systems; method 
of eliminating errors. 

A Device for Computing Correlation 
Functions. A. E. Hastings and J. E 
Meade. Review of Scientific Instruments, 
Vol. 23, No. 7, July, 1952, pp. 347-349 
illus. 3 references. An analog system 
that records on magnetic tape. 

Isolation Circuits for Analog Com- 
puters. Rawley D. McCoy and Frank 
R. Bradley. Electronics, Vol. 25, No. 10 
October, 1952, pp. 162-164, illus. 

Digital to Analog Converter. M 
Miller, B. L. Waddell, and J. Patmore« 
Electronics, Vol. 25, No. 10, October, 
1952, pp. 127-129, illus. 

Digital Computer Plays NIM. Herbert 
Koppel. Electronics, Vol. 25, No. 11, 
November, 1952, pp. 155-157, illus. 1 
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WHERE DESIGN 
IS MORE THAN 
SKIN DEEP... 


Modern aircraft design demands not only the ultimate in 
aerodynamics but comparable ingenuity and reliability in 
instrumentation and control components. 


Contributing vitally to the substance of safety and dependability of 
many of today’s most advanced production and developmental aircraft, 
our automatic control components and instruments are the result of 
continuous research, design and engineering tests that eliminate 

all compromise with performance. 

Whether your design problems are concerned with turbojet engine 
control systems or such essential components as pressure switches, 
electronic amplifiers or hydraulic valves... you can depend upon 
our engineering ability, experience and manufacturing facilities to 
meet your most exacting requirements. At no obligation whatsoever, 
we extend an invitation to consult with our aircraft engineering specialists. 


MANNING, MAXWELL & MOORE, INC. 


AIRCRAFT PRODUCTS DIVISION - STRATFORD, CONN. 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS °* ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES 
THERMOCOUPLES * HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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reference. Maxson Corp.’s demonstration 
of computer-circuit versatility. 

Digital Computer Trend Seen. Philip 
Klass. Aviation Week, Vol. 57, No. 26, 
December 29, 1952, pp. 27, 29, 30, illus. 
For fire control and navigatioa; compari- 
son with analog types. 

Germanium Photodiodes Read Com- 
puter Tapes. Leroy Packer and William 
J. Wray, Jr. Electronics, Vol. 25, No. 11, 
November, 1952, pp. 150, 151, illus. 3 
references. 

Programming a Digital Computer to 
Learn. Anthony G. Ocettinger. Philo- 
sophical Magazine, Vol. 43 (7th Series), 
No. 347, December, 1952, pp. 1248-1263, 
illus. 34 references. 

Test Pulse Generator for Digital Com- 
puters. Albert A. Gerlach. Electronics, 
Vol. 25, No. 11, November, 1952, pp. 158 
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160, illus. Iastrument simulates digital 
information. 

Unitized Pulse Circuit Speed Computer 
Design. Harry Kenosian Electronics, 
Vol. 25, No. 10, October, 1952, pp. 156, 
157, illus 


Education & Training 


Blind Flying in a (Ryan) Navion. 
Ryan Reporter, Vol. 13, No. 7, December 
1, 1952, pp. 14, 15, illus. Practice for test 
pilots at Glenn L. Martin Company. 

How Lockheed Trains Technicians For 
Aircraft Systems. Herbert P. Boen. 
Applied Hydraulics, Vol. 5, No. 12, De- 
cember, 1952, pp. 62, 64, 66, illus. 

Navy Gets New Instrument Trainer. 
Aviation Week, Vol. 57, No. 20, November 


AIRCRAFT CO. ic 


FARMINGDALE, NEW YORK 
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17, 1952, p. 45, illus. Made by Engineer- 
ing & Research Corp. 

Service Air Training. Jnteravia, Vol 
7, No. 10, October, 1952, pp. 547-571 
Partial Contents: Wanted: New Train 
ing Methods, P. M. Gallois. Training 
Swiss Military Pilots, W. Frei. Central 
Flying School, R.A.F., P. G. Hering 
Brétigny Tests Pilots School, Comman 
dant Peyret. _NATO’s Cooperative Air 
Training Plan, A. Saint-Pierre. USAF 
has New Officer Training Scheme. Can 
berra Converts. Modern’ Trainers—A 
Review. 


Electronics 


Circulation in the Flow of Electricity: 
Dirac’s New Variables. O. Buneman 
Royal Society (London), Proceedings, Seri: 
A, Mathematical and Physical Science 
Vol. 215, No. 1122, December 5, 1952, pp 
346-352, illus. 13 references. 

The Dielectric Properties of Ice and 
Snow at 3.2 Centimeters. W. A. Cum 
ming. Journal of Applied Physics, Vol 
23, No. 7, July, 1952, pp. 768-773, illus 
5 references. 

Directory of West Coast Electronic 
Manufacturers. Tele-Tech, Vol. 
No. 9, September, 1952, pp. 86, 87. 

Evolution of Electronics. W.C. White 
Electronics, Vol. 25, No. 9, September, 
1952, pp. 98, 99, illus. Tube and semi- 
conductor development since 1934. 

Letters to the Editor: Random Noise 
in Dielectrics. Herbert Bauss and R. F 
Boyer. Journal of Applied Physics, Vol 
23, No. 7, July, 1952, pp. 802, 803, illus 
3 references 

On the Evaluation of Noise Samples. 
Arnold J. F. Siegert. Journal of Applied 
Physics, Vol. 23, No. 7, July, 1952, pp 
737-742. 7 references. 

Series-Resonant High-Voltage Supply. 
Peter G. Sulzer. Electronics, Vol. 25 
No. 9, September, 1952, pp. 156, 157, 
illus. 

Narrow-Band Link Relays Radar Data. 
John L. MecLucas. Electronics, Vol. 25, 
No. 9, September, 1952, pp. 142-146, 
illus. 2 references. 

Radome Fabrication Techniques. Ele: 
tronics, Vol. 25, No. 9, September, 1952 
pp. 166, 168, illus. 

Miniature Airborne Telemetering Sys- 
tem. H.M.Hill,Jr. Tele-Tech, Vol.11, No 
12, December, 1952, pp. 68-72, 84, 86, 90, 
94, 96, illus. 4 references. Development 
of equipment for aircraft and missile test 
that fits in a container 16.27 in. long by 
3.26-in. diameter; evaluation of F.M 
A.M., and P.M. transmission systems. 


Antennas 


Flush-Mounted Antennas for Military 
Aircraft. Tele-Tech, Vol. 11, No. 10 
October, 1952, pp. 58, 59, illus. Zero 
drag types developed for jet fighters and 
high-speed bombers cover 100 to 1250 
MC range 

Improved Mobile Whip Antennas. 
Tele-Tech, Vol. 11, No. 9, September, 
1952, p. 69, illus. 

Optics of Microwave Antennas. Allen 
S. Dunbar. Tele-Tech, Vol. 11, No. 9 
September, 1952, pp. 79-81, 165-167, 
illus. Method of calculating shaped-beam 
types to produce a specified pattern. 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


e Moisture-Proof ¢ Radio Quiet e Single Piece Inserts © Vibration-Proof « 
Light Weight e High Insulati i e High Resist to Fuels 
and Oils e Fungus Resistant e Easy Assembly and Disassembly 
Fewer Parts than any other C tor ¢ No additional solder required. 


eer 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 
AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bldg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street. San Francisco 4, California 
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Circuits & Components 

Air-Cooling Nomograph. Eugene 
Slusser. Electronics, Vol. 25, No. 11, 
November, 1952, p. 164, illus. Variations 
of air density with pressure and tem- 
perature to cool electronic equipment. 

All-Triode Electronic Switch. Charles 
W. Spindler, Jr. Electronics, Vol. 25, 
No. 11, November, 1952, pp. 172, 174, 
illus. Permits simultaneous observation 
of two signals. 

Combined Current Integrator and Sensi- 
tive Microammeter. H. <A. Enge. 
Review of Scientific Instruments, Vol. 
23, No. 11, November, 1952, pp. 599, 
600, illus. 1 reference. For use with 
electrostatic accelerators. 

Coupling Toroidal Coils. R. R. 
Darden, Jr. Tele-Tech, Vol. 11, No. 
11, November, 1952, pp. 64, 65, illus. 
(Presented at the National Electronics 
Conference, Chicago, September 29- 
October 1, 1952.) Method of obtaining 
precise small coefficients. 

A Fast Differential Pulse-Height Selec- 
tor Circuit. Edward Fairstein and F. M. 
Porter. Review of Scientific Instruments, 
Vol. 23, No. 11, November, 1952, pp. 650, 
651, illus. 1 reference. 

Impulse Modulator. Hilary Moss. 
Electronics, Vol. 25, No. 10, October, 
1952, pp. 206, 210, 214, illus. A simplified 
feedback method. 

Low-Cost Variable Phase Shifter. 
Sidney Wald. Electronics, Vol. 25, No. 
12, December, 1952, pp. 168, 172, 176, 
180, illus. 

Microwave Cavity Resonators as Cir- 
cuit Elements. S.K.Chatterjee. Indian 
Institute of Science, Journal, Vol. 34, 
No. 4, October, 1952, pp. 99-112, illus. 
16 references. 

New Casting Resin for Potting Com- 
ponents. Electronics, Vol. 25, No. 11, 
November, 1952, pp. 252, 256, illus. 
National Bureau of Standards’ AN-5. 

New Filter Slices Air Waves Finer; 
Collins Device Makes More Channels 
Available. Aviation Week, Vol. 57, No. 
18, November 3, 1952, pp. 61-63, illus. 

Nomograph Aids (Power-Supply ) Filter 
Designers. John L. Glaser. Electronics, 
Vol. 25, No. 9, September, 1952, pp. 158, 
160, illus. 

Rotary Linear Microwave Phase Shift- 
ers; Continuously Variable Device Em- 
ploys Physically-Fixed Terminals, 
Measures Shift in Angular Units. M. 
Simpson and A. Sawelson. Tele-Tech, 
Vol. 11, No. 12, December, 1952, pp. 44- 
47, 100, 102, 104, illus. 

Speed-Sensing Relay. John H. Porter. 
Electronics, Vol. 25, No. 11, November, 
1952, pp. 174, 176, illus. 

How to Design VR Tube Circuits. 
Raymond C. Miles. Electronics, Vol. 
25, No. 10, October, 1952, pp. 135-137, 
illus. 

Vacuum-Tube Circuits Without 
Plate Supplies. Philip B. Clark. Elec- 
tronics, Vol. 25, No. 12, December, 1952, 
pp. 192, 195, 196, 199, illus. 

Automatic Factory Near for Electronics; 
G-E Developing Machines to Prepare, 
Test and Place Conventional Components 
in Printed Circuit Units. Philip Klass. 
Aviation Week, Vol. 57, No. 20, November 
17, 1952, pp. 36, 38, 41, 42, illus. 

Fabricating Circuits on Plastic Bread- 
boards. John H. Bigbee. Electronics, 
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Vol. 25, No. 9, September, 1952, pp. 126, 
127, illus. Method developed at Loyola 
University. 

Techniques for Photographic Silk 
Screen Printed Circuits. William Borne- 
mann. Tele-Tech, Vol. 11, No. 10, 
October, 1952, pp. 62, 63, 94-96, illus. 

Design of Slug-Tuned Superheterodyne 
Receivers. Philip S. Wessels. Elec- 
tronics, Vol. 25, No. 11, November, 1952, 
pp. 176, 180, 184, 188, 192, 196, 202, illus 
2 references. Some experimental tech 
nique developments in miniaturization of 
components. 

Novel Connectors Aid Miniaturization. 
Philip Klass. Week, Vol. 57, 
No. 19, November 10, 1952, pp. 54, 56, 59, 


Aviation 


60, illus. G-E’s Novacon units for 
printed circuits. 

Slide-in Subassemblies Simplify 
Wiring and Soldering. William F. Weber. 


Electronics, Vol. 25, No. 11, November 
1952, pp. 292, 294, 296, 298, illus. A new 
packaging system for Navy aircraft com- 
puter components featuring standardized 
miniature units. 

Subminiaturization of Servo Amplifiers. 
Albert C. Smith. Tele-Tech, Vol. 11, 
No. 11, November, 1952, pp. 45-47, 122, 
illus. Advantages of unitized construc- 
tion and cast resin component embedment. 

Carrier Amplifier Has Zero Drift. 
Angelo Perone. Electronics, Vol. 25, No. 
12, December, 1952, pp. 131-138, illus. 
3 references. 

Chart Speeds Design of Feedback 
Amplifiers. Norris C. Hekimian. Elec- 
tronics, Vol. 25, No. 9, September, 1952, 
pp. 153-155, illus. 3 references. 

A Coaxial Cable Driver with Gain. 
Kurt Enslein. Scientific In 
struments, Vol. 23, No. 11, November, 
1952, pp. 644, 645, illus 

D.C. Amplifiers with Low-Pass Feed- 
back. J. A. Colls. Wireless Engineer, 
Vol. 29, No. 351, December, 1952, pp. 321 
325, illus. 3 references. 

A Ferroelectric Amplifier. Harry Urko- 
witz. Franklin Institute, Journal, Vol. 
254, No. 6, December, 1952, pp. 517-530, 
illus. 3 references 

Improving Amplifier Response. Louis 
E. Garner, Jr. Electronics, Vol. 25, No. 
9, September, 1952, pp. 213, 216, 220, 
illus. 

Magnetic-Amplifier Gapless-Core 
Tests. J. R. Conrath. Electronics, Vol. 
25, No. 11, November, 1952, pp. 119-121, 
illus. 2 references. 

Simplified I-F Amplifier Design. Essad 
Tahan. Electronics, Vol. 25, No. 9, 
September, 1952, pp. 147-149, illus. 
Method uses three charts for rapid choice 
of circuit constants and for comparison of 
parameter combinations 

Transistor Power Amplifiers. Richard 
F. Shea. Electronics, Vol. 25, No. 9, 
September, 1952, pp. 106-108, illus. 

Small Wire Capacitors. Electronics, 
Vol. 25, No. 10, October, 1952, pp. 184, 
186, 190, 194, illus. Developed by 
N. V. Philips, Eindhoven, Netherlands; 
design and applications 

Cadmium-Sulfide Crystal 
Electronics, Vol. 25, No 
1952, pp. 189, 192, illus 

Liquid Dielectric R-F Coaxial Cables. 
R. M. Soria, C. C. Camillo, and J. G. 
Krisilas. Tele-Tech, Vol. 11, No. 12, 
December, 1952, pp. 38-41, 110, 112, 114, 


Review 


Rectifiers. 
12, December, 
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116, 118, 120, illus. Sreferences. (Paper 
presented at the National Electronics 
Conference, Chicago, September 29—Octo- 
ber 1, 1952.) Theoretical analysis to 
determine and predict performance. 

Loading of Quartz Oscillator Plates. 
Leland T. Sogn and Philip A. Simpson 
U.S., National Bureau of Standards, 
Journal of Research, Vol. 49, No. 5, No 
vember, 1952, pp. 325-330, illus. (Also 
available as Research Paper No. 2368 
Superintendent of Documents, Washing 
ton. $0.10.) 

Multifilament Vapor Source and 
Spherical Holder for Interference Filters. 
L. Holland and N. J. Newman. Reviex 
of Scientific Instruments, Vol. 23, No. 11, 
November, 1952, pp. 642, 643, illus. 2 
references. Used to produce multilayer 
dielectric filters. 

Titanium-Dioxide Rectifiers. Franklin 
Institute, Journal, Vol. 254, No. 4, October, 
1952, pp. 328-330. 

Core Materials for Small Transformers. 
C. C. Horstman. Tele-Tech, Vol. 11, No 
10, October, 1952, pp. 40-42, 90, illus 
2 references. Applications of thin-gag« 
Hipersil strips; comparison with wider 
cores 

A Design for Air Core Magnetic Lens 
Coils. M.S. Freedman, W. J. 
and B. Smaller. Review of 
Instruments, Vol. 23, No. 
1952, pp. 571, 572, illus. 

Fluid Magnetic Clutch for 
mechanisms. G. A. Walters and A. P 
Notthoff, Jr. Tele-Tech, Vol. 11, No. 9, 
September, 1952, pp. 90, 91, 156, 158, 
160, 161, illus. Development at Dalmo 
Victor Co.; design criteria; applications 

High-Frequency Calibration of Mag- 
netic Materials. Electronics, Vol. 25, 
No. 12, December, 1952, pp. 212, 214 
216, illus. 1 reference. 

A Magnetic Potential Divider. George 
Hinman and Frank Crane. Review of 
Scientific Instruments, Vol. 23, No. 8, 
August, 1952, pp. 4388-440, illus. 
ences. 


Ramler, 
Scientific 
10, October, 


Servo- 


2 refer 
For shaping the magnetic field 
near a pole edge. 

(Magnetic) Tape Duplicating Equip- 
ment. Electronics, Vol. 25, No. 9, Sep- 
tember, 1952, pp. 220, 224, 228, illus 
Developed by Audio-Video Recording Co 

Saturable Reactors as R-F Tuning 
Elements. E. Newhall, P. Gomard, and 
A. Ainlay. Electronics, Vol. 25, No. 9, 
September, 1952, pp. 112-115, illus. 1 
reference. 

Bandwidth Nomograph for Pulse Filter 
Network. B.L. Adams and T. M. Stout 
Electronics, Vol. 25, No. 12, December, 
1952, pp. 142, 144, illus. 5 references 

Graphical Method for Rapid Design 
of Bridged- and Parallel-Tee Notch Net- 
works. Clement J. Savant, Jr. Cali- 
fornia Institute of Technology, Jet Pro- 
pulsion Laboratory, Progress Report No. 
20-171, April 17, 1952. 36 pp., illus. 

Cathode-Ray-Tube Beam Intensifier. 
Robert W. Rochelle. Electronics, Vol 
25, No. 10, October, 1952, pp. 151-153, 
illus. Three-tube circuit for spot in- 
tensification of millimicrosecond oscillog- 
raphy of random transients. 

Compound Sweep Circuit. 
Porter. 


John H 
Electronics, Vol. 25, No. 10, 


October, 1952, pp. 172, 174, 178, illus. 
Continuous Recorder Keep-Alive Cir- 
Electronics, Vol 


cuit. Ronald L. Ives. 
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TU?-JUOISE DRAWING 2H 


Turquoise transfe plans fo paper 


more q 
eee thanks to IC 


kly, clearly, accurately 
““ELECTRONIC” GRAPHITE 


* SEF 


EAGLE” 


“Electronic” is Eagle’s trade name for a blend of crystal- 
line graphites of highest purity, reduced to particles 
of micronic fineness in our patented Attrition Mill. 
100% “Electronic” graphite in every Turquoise lead 
gives you super-service in four important ways: 


Super-Smoothness! Turquoise leads are smoother, 
faster. No harsh impurities slow your line or scratch 
the paper. 


Super-Strength! Turquoise points don’t crumble. The 
microscopic graphite particles combine with the clay 
binder to form the strongest, longest-wearing lead 
structure ever made. 


SEND FOR 

FREE SAMPLES ‘ Super-Blackness! Because millions more of super-fine 
Just drop us graphite particles are compacted in every inch of its 
a note, naming lead, Turquoise deposits denser, blacker, more even 


the degrees you desire li i 
ines that reproduce to perfection. 
and the dealer P P 


who supplies you. 
EAGLE PENCIL CO. 
New York « London 
Toronto 


Super-Grading! 17 individual, exactly controlled for- 
mulas of “Electronic” graphite and clay make 17 evenly 
spaced degrees that are uniform from end to end, from 
lead to lead, from year to year. 


| *“CHEMI-SEALED” (Super-Bonded) 


TURQUOISE with t00% “tectronic’ Graphite 


DRAWING PENCILS AND LEADS 
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IGNITION SHIELDING 


Complete harness assemblies 
with detachable unit leads 
or rewirable leads. Igniter 
or ignition lead assemblies 
for jet and reciprocating air- 
craft engines and military 
vehicles. 


FLEXIBLE METAL TUBING 


For electrical shielding, me- 
chanical protection, fluid 
lines, conduits and ducts, 
pressure lines, and high and 
low temperature applica- 
tions. Material, shapes and 
sizes to specification, 


N 


“AERO-SEAL” HOSE CLAMPS 


Precision worm drive — for 
aircraft, automotive, marine, 
special-purpose and indus- 
trial use. Vibration-proof — 
will not work loose. Corro- 
sion-resistant steel. 


ACTUATING SYSTEMS 


Electrical, mechanical, and 
hydraulic actuators for air- 
craft controls, valve closures, 
landing gear, or virtually 
any other type of equipment 
to manufacturer's specifica- 
tions. 


| WELDED DIAPHRAGM BELLOWS 


“Job engineered’’ to meet 
your requirements and make 
possible the use of bellows 
in applications where they 
could not previously be con- 
sidered. 


SPECIALIZED CONNECTORS 


For electronic, aircraft, ord- 
nance and communications 
equipment. Water-tight or 
pressure sealed types, panel 
types, quick disconnects, or 
other types for your new and 
special applications. 
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Over 
A Quarter Century 
of Design 


Experience backs 


products 


You benefit from 26 years of engineering 
design and manufacturing experience 
when you call on Breeze for precision 
production. Breeze offers an extensive 
line of quality products for aviation, 
communications, automotive and gen- 
eral industry. In addition, Breeze offers 
complete engineering services for the 
design and development of specialized 
electrical and mechanical devices. 


Breeze products meet the latest 
government specifications. 


CORPORATIONS, INC, 


41 South Sixth St., Newark 7, N. J. 
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25, No. 11, November, 1952, pp. 161-163, 
illus. 4 references. 

Double-Phase-Shift Wide-Deviation 
F-M Oscillator. Philip S. Wessels.  Elec- 
tronics, Vol. 25, No. 9, September, 1952, 
pp. 162, 164, illus. 

High-Power Square-Pulse Generator. 
W. E. Williams, Jr. Electronics, Vol. 25, 
No. 10, October, 1952, pp. 144, 145, illus 
1 reference. For studying vacuum-tube 
cathodes. 

A High-Voltage High-Current Pulse 
Generator. U.S., National Bureau of 
Standards, Technical News Bulletin, Vol 
36, No. 12, December, 1952, p. 181, illus 
2 references. Development by National 
Bureau of Standards. 

A Low-Frequency (0.01 to 1,000 Cycles 
per sec.) Function Generator. Robert 
H. Brunner. Electronics, Vol. 25, No. 12, 
December, 1952, pp. 114-117, illus. 4 
references. Applications include servo 
mechanism design and vibration testing 

Stable-Output Oscillator. 
Rubin. Electronics, Vol. 
October, 1952, pp. 154, 
references 

Switch Provides D-C Reference Dis- 
play. R. Stuart Mackay. Electronics, 
Vol. 25, No. 12, December, 1952, pp. 122, 
123, illus. For any oscilloscope. 

(Ternary) Counter Test Circuits. 
Richard Weissman. Electronics, Vol. 25, 
No. 10, October, 1952, pp. 230, 234, 238, 
illus. Variable oscilloscope sweep delay 
and monopulse generator circuits. 

E-C Glass Resistors. James Kk. Davis 
Tele-Tech, Vol. 11, No. 11, November, 
1952, pp. 55, 120, illus. (Paper presented 
at the A.I.E.E.-I.R.E.-R.T.M.A. Sym- 
posium on Progress in Quality Electronic 
Components, Washington, D. C., May 
5-7, 1952.) Properties of types developed 
by Corning Glass Works. 

Pre-Cured Tape Resistor. Electronics, 
Vol. 25, No. 9, September, 1952, pp 236 
240, illus. Developed by National Bureau 
of Standards 

Production Control of Printed Resistors. 
W. H. Hannahs and J. W. Eng. Elec 
tronics, Vol. 25, No. 10, October, 1952, 
pp. 106-109, illus. 

Stability Characteristics of Standard 
Composition Resistors. C. kK. Hooper 
Tele-Tech, Vol. 11, No. 9, September, 
1952, pp. 88, 89, 144, 146, 148, illus 
(Presented at the A.I.E.E.-I.R.E 
R.T.M.A. Symposium on Progress in 
Quality Electronic Components, Wash 
ington, D. C., May 5-7, 1952.) 

The Admittance of a Diode with a Re- 
tarding Field. J. J. Freeman. Journal 
of Applied Physics, Vol. 23, No. 7, July, 
1952, pp. 743-745, illus. 2 references 

Dielectric and Semiconductive Suspen- 
sions. Hans E. Hollmann. Te/e-Tech, 
Vol. 11, No. 9, September, 1952, pp. 56, 
57, 135, 136, 138, 140, 142, illus. Analysis 
of fibration of ferromagnetic and dielectric 
colloids; application to design of clutches 

Germanium Photodiodes Read Com- 
puter Tapes. Leroy Packer and William 
J. Wray, Jr. Electronics, Vol. 25, No. 11, 
November, 1952, pp. 150, 151, illus. 3 
references. 

The New Tetrode Junction Transistor. 
Tele-Tech, Vol. 11, No. 11, November, 
1952, p. 38, illus. Development by Bell 
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Resistance-Capacitance Loading of 
Selenium Rectifiers. C. E. Hamann. 
Tele-Tech, Vol. 11, No. 11, November, 
1952, pp. 58, 59, 134, illus. 

The Semiconducting Properties of Cu- 
prous Oxide. J.S. Anderson and N. N. 
Greenwood. Royal Society (London), Pro- 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 215, No. 1122, 
December 5, 1952, pp. 353-870, illus. 56 
references. 

Subminiature Selenium Diodes in 
Electronic Equipment. J. T. Cataldo 
Tele-Tech, Vol. 11, No. 9, September, 
1952, pp. 70, 71, illus. Characteristics 
and application in computers and bias 
power supplies. 

Tester For Germanium Diodes. 
Nicholas Dewolf and Norris E. Schick. 
Electronics, Vol. 25, No. 12, December, 
1952, pp. 150, 152, 156, 160, illus. 1 refer- 
ence. Requirements for optimum design. 

Titanium-Dioxide Rectifiers. Elec- 
tronics, Vol. 25, No. 9, September, 1952, 
pp. 164, 166, illus. Developed by Na- 
tional Bureau of Standards. 

Transistors Operate at 300 MC. G.M. 
Rose and B. N. Slade. Electronics, Vol. 
25, No. 11, November, 1952, pp. 116- 
118, illus. 2 references. Method of con- 
trolling germanium resistivity and contact 
spacing. 


Communications 


Automatic Communications System. 
J. D. Lane. Electronics, Vol. 25, No. 
10, October, 1952, pp. 168, 170, illus. 
The Robo-Communicator system 

Conelrad (Control of Electromagnetic 
Radiation) Alert Receiver. Martin M. 
Mitchum. Electronics, Vol. 25, No. 10, 
October, 1952, pp. 110, 111, illus. 1 
reference. Air-raid warning project moni- 
toring equipment. 

A Discussion of ‘‘Levels’’ and 
‘‘Powers”’ in a Carrier System. Lenkurt 
Demodulator, Vol. 1, No. 10, December, 
1952, pp. 1-9, illus. 

Dynamic Aspects of Errors in Radio 
Navigational Systems Particularly in 
Cases of Fast-Moving Receivers and 
Transmitters. Henri Busignies. (Vavi- 
gation, Vol. 3, No. 2, September- December, 
1951, pp. 60-62.) Electrical Communi- 
cation, Vol. 29, No. 3, September, 1952, 
pp. 226-228. (Paper presented at Insti- 
tute of Radio Engineers, National Con- 
vention, New York, March 9, 1950, and at 
Institute of Navigation, National Con- 
vention, San Diego, Calif., June 30, 1950.) 

(G-E) Industrial Frequency Standard. 
H. W. Kline. Electronics, Vol. 25, No. 
11, November, 1952, pp. 130, 131, illus. 

Letters to the Editor: On the Redun- 
dant Information Supplied in Practical 
Applications by the Time and Frequency- 
Phase Responses of a System. M. Levy. 
Journal of Applied Physics, Vol. 23, No. 7, 
July, 1952, pp. 801, 802, illus. 5 refer- 
ences. 

(Nomographic) Chart for Relating 
Power Levels in Radio Links. Tele-Tech, 
Vol. 11, No. 9, September, 1952, p. 182, 
illus. 

VHF-UHF Rescue Transceivers. C.F. 
Maass and R. R. Reilly. Tele-Tech, 


Vol. 11, No. 9, September, 1952, pp. 67- 
69, 168-174, illus. Subminiature versions 
of URC-4. 
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Voice Frequency Tone Signaling for 
Mobile Radio Systems. C. L. Rouault. 
Tele-Tech, Vol. 11, No. 11, November, 
1952, pp. 66-68, 88, 90, illus. 


Electronic Controls 


A Linear Current Regulator. John S. 
Waugh, James N. Shoolery, and Don M 
Yost. Review of Scientific Instruments, 
Vol. 23, No. 8, August, 1952, p. 441, illus. 
(Also available in Electronics, Vol. 25, 
No. 11, November, 1952, pp. 256, 260). 

Multiple-Unit Control System. F. P. 
McKnight. Electronics, Vol. 25, No. 9, 
September, 1952, pp. 200, 204, 208, 213, 
illus. Application with heat-control re- 
lays and other devices. 

Power Control With Magnetic Ampli- 
fiers. E.L.Harder. Electronics, Vol. 25, 
No. 10, October, 1952, pp. 115-117, illus. 
Recent developments; applications. 


Electronic Tubes 


Effect of Filament Voltage on Vacuum 
Tube Characteristics. Arthur J. Winter. 
Tele-Tech, Vol. 11, No. 9, September, 
1952, pp. 82, 83, 150, 152, 154, illus. 
(Paper presented at Western Electronic 
Show & Convention, Long Beach, Calif., 
August 27-29, 1952.) 

Exceptionally Stable Regulated Power 
Supply for Electrometer Tubes. William 
P. Senett and Russell W. Pierce. Review 
of Scientific Instruments, Vol. 23, No. 10, 
October, 1952, pp. 534-537, illus. 6 
references. 

High-Efficiency Coolers for Power 
Tubes. M. B. Lemeshka and A. G. 
Nekut. Tele-Tech, Vol. 11, No. 11, 
November, 1952, pp. 69-71, 112, illus. 2 
references. Comparison of conventional 
types with new discontinuous-fin design 
for forced-air systems. 

The Initial Conduction Interval in High 
Speed Thyratrons. James B. Woodford, 
Jr., and Everard M. Williams. Journal 
of Applied Physics, Vol. 23, No. 7, July, 
1952, pp. 722-724, illus. S8references. 

Latest Disc-Cathode Developments. 
Electronics, Vol. 25, No. 11, November, 
1952, pp. 236, 240, 244, 248, 252, illus. 

Low-Power Deflection for Wide- 
Angle C-R Tubes. Carlo V. Bocciarelli. 
Electronics, Vol. 25, No. 9, September, 
1952, pp. 109-111, illus. 1 reference. 

Low-Noise Traveling-Wave Tube. 
A. G. Peifer, Philip Parzen, and J. H. 
Bryant. (National Electronics Con- 
ference, Proceedings, Vol. 7, 1951, pp. 314 
317.) Electrical Communication, Vol. 29, 
No. 3, September, 1952, pp. 234-237, 
illus. Fundamental principles; relation 
of noise reduction and measurement. 

Some Recent Developments in Travel- 
ing-Wave Tubes for Communication Pur- 
poses. J. H. Bryant, T. J. Marchese, 
and H. W. Cole. (National Electronics 
Conference, Proceedings, Vol. 7, 1951, pp. 
299-308.) Electrical Communication, Vol. 
29, No. 3, September, 1952, pp. 229-233. 
1 reference. 

A 3 cm-Magnetron for Beacons. G. A. 
Espersen and B. Arfin. Philips Technical 
Review, Vol. 14, No. 3-4, September- 
October, 1952, pp. 87-94, illus. 4 refer- 
ences. 

The Use of Radioactive Isotopes in a 
Study of Evaporation from Thermionic 
Cathodes. W. F. Leverton and W. G. 
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Shepherd. Journal of Applied Physics, 
Vol. 23, No. 7, July, 1952, pp. 787-793, 
illus. 10 references. 


Measurements & Testing 


Calibration of Commercial Field- 
Strength Meters. Clarence C. Cook. 
Tele-Tech, Vol. 11, No. 10, October, 
1952, pp. 44-46, 96, 99-101, illus. 3 
references. National Bureau of Standards 
service certifies overall linearity and at- 
tenuator ratio measurements to 2 per cent 
from 10 k.c. to 300 m.c. 

Characteristics of Precision Servo Com- 
puter Potentiometers. D. C. Duncan. 
Tele-Tech, Vol. 11, No. 11, November, 
1952, pp. 52-54, 94, 96, 98, 101, illus. 

Determination of Electron Density and 
Collision Frequency in a Gaseous Dis- 
charge by Microwave Propagation Meas- 
urements. Ladislas Goldstein, M. A. 
Lampert, and R. H. Geiger. Electrical 
Communication, Vol. 29, No. 3, September, 
1952, pp. 243-245, illus. 2 references. 

Direct Reading Electrometer. 
Robert M. Dowben. Review of Scientific 
Instruments, Vol. 23, No. 9, September, 
1952, pp. 506, 507, illus. 4 references. 

Electron Microscopy; Practical Re- 
search Applications of a Versatile Analyt- 
ical Tool. J. E. Taylor. The Frontier, 
Vol. 15, No. 4, December, 1952, pp. 11-14, 
illus. 

Gated Lamp Decade Counters. Robert 
L. Rod. Electronics, Vol. 25, No. 10, 
October, 1952, pp. 170, 172, illus. 1 
reference. 

High-Frequency Calibration of Mag- 
netic Materials. Franklin Institute, Jour- 
nal, Vol. 254, No. 6, December, 1952, pp. 
534-536. 1 reference. 

High Q Measurement. William J. 
Spaven. Electronics, Vol. 25, No. 11, 
November, 1952, p. 166, illus 

High-Q Measurement in the 1000-MC 
Range. Alex Horvath. Tele-Tech, Vol. 
11, No. 12, December, 1952, pp. 62-64, 
141-145, illus. New testing techniques; 
mathematical relationships of S.W.R., 
impedance, insertion loss, and unloaded Q. 

An Improved Direct-Reading VHF 
Frequency Meter. Leonard S. Cutler 
Tele-Tech, Vol. 11, No. 9, September, 
1952, pp. 72, 73, 205-207, 212, illus 
Gertsch Products Inc.’s Models FM-1 and 
FM-3. 

An Instrument for Measuring Complex 
Voltage Ratios in the Frequency Range 
1-100 Mc/s. G. Thirup. Philips Tech- 
nical Review, Vol. 14, No. 3-4, September- 
October, 1952, pp. 102-114, illus. 12 
references. 

A Laboratory Power Meter. E. F. 
Schelisch. Marconi Review, Vol. 15, 
No. 107, 4th Quarter, 1952, pp. 167-173, 
illus. For use in the microwave band. 

Low-Frequency Modulator for Receiver 
Testing. Charles R. Ammerman and 
Robert L. Riddle. Electronics, Vol. 25, 
No. 9, September, 1952, pp. 240, 244, 248, 
illus. 

A Low Range Decade for Resistance 
Thermometer Bridges. R. M. Le- 
Lacheur. Review of Scientific Instru- 
ments, Vol. 23, No. 7, July 1952, p. 383, 
illus. 2 references. 

Mean Square Vacuum-Tube Voltmeter. 
Louis A. Rosenthal and George M. Badoy- 
annis. Electronics, Vol. 25, No. 9, Sep- 
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no adapters 
needed 


when you use RESISTOFLEX hose assemblies 
with aluminum elbow fittings 


#8 A Resistoflex hose assembly using integral elbow fittings is com- 
pletely interchangeable with the heavier combination of hose as- 
sembly plus adapters, It can help you eliminate needless parts and 
weight, Fewer threaded connections also reduce risk of leakage. 

Machined from solid forgings of higher strength aluminum, 
Resistoflex hose fittings resist vibration and fatigue. Their true bends 
and smooth interior finish promote full flow with less turbulence 
or pressure drop. Elbows are compact —fit into tight spots with 
ample wrench clearance. 

See dimensional and test data in the Resistoflex 
Aircraft Catalog — write and tell us how many 
copies you want. 


Engine Designers! Plan to use Resistoflex fit- Meal 
tings that now carry U.S.A.F. and “BuAER” approval 
CORPORATION 


Belleville 9, New Jersey 


NEED TEFLON® or KEL-F© with optimum properties? Then ask us also for bulletin on ‘““FLUOROFLEX" products 
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tember, 1952, pp. 128-131, illus. 4 refer- 
ences. 

Methods of Measuring the Properties of 
Ionized Gases at High Frequencies. 
I—Measurements of Q. II—Measure- 
ment of Electric Field. David J. Rose and 
Sanborn C. Brown. Journal of Applied 
Physics, Vol. 23, No. 7, July, 1952, pp 
711-722, illus. 6 references. 

Microwave Devices for Magnetron 
Production Testing. Markus Nowo- 
grodzki. Tele-Tech, Vol. 11, No. 10, 
October, 1952, pp. 36, 37, 110, 111, illus 
Used in standard Amperex equipment 

Microwave Pulse Power Measurement 
Techniques. W. H. Dobbertin. Tele- 
Tech, Vol. 11, No. 9, September, 1952, 
pp. 54, 55, 162-164, illus. Development 
of Notch methods; equipment designs 

Phase Shift Measurement System. 
Eugene S. Katz. Tele-Tech, Vol. 11, No 
11, November, 1952, pp. 39, 124, illus. 
Provides accuracy within 0.5° on con- 
ventional oscilloscope; for laboratory and 
production use. 

A Precision Megohm Ratio Unit for 
High Voltage Measurements. John N 
Harris. Review of Scientific Instruments, 
Vol. 23, No. 8, August, 1952, pp. 409-413, 
illus. 4 references. 

Prediction of Electronic (Equipment 
Failures. U.S., National Bureau of Stand 
ards, Technical News Bulletin, Vol. 36, 
No. 12, December, 1952, pp. 177-179, 
illus. National Bureau of Standards in 
vestigations sponsored by the office of 
Naval Research. 

Q-Meter Correction Chart for Q Volt- 
meter Loading. Raymond Lafferty. 
Tele-Tech, Vol. 11, No. 10, October, 
1952, p. 48, illus 

R-F Coupling Nomograph. Raymond 
E. Lafferty. Electronics, Vol. 25, No. 10 
October, 1952, p. 166, illus. 

Ratio Meter Measures Reflection Co- 
efficient. L.A. Rosenthal, J. L. Potter, 
and G. M. Badoyannis. Electronics, Vol 
25, No. 11, November, 1952, pp. 136-139 
illus. 3 references. 

Search Is on for Electronics Reliability. 
Philip Klass. Aviation Week, Vol. 57, 
No. 21, November 24, 1952, pp. 51-53, 55, 
56, 58-60, illus. National Bureau of 
Standards tube failure predictor; other 
equipment ; techniques. 

Simple Millisecond Meter. Ronald C. 
Walker. Electronics, Vol. 25, No. 9, 
September, 1952, pp. 188, 192, 196, 200, 
illus. Use of electromagnetic type high- 
speed relays 

Simple Phase-Angle Measurement 
Technique. John A. Rudisill, Jr. Elec 
tronics, Vol. 25, No. 9, September, 1952, 
pp. 228, 232, 236, illus 

Squeeze-Section Phase Shifter for 
Microwave Measurements. J. J. Brady 
M. D. Pearson, and Peoples. Review 
of Scientific Instruments, Vol. 23, No. 11, 
November, 1952, pp. 601-604, illus. 2 
references. Includes table from which 
calibration curves may be drawn 

Telemetering and Direct Frequency 
Measurement. I, II. Paul M. Erland- 
son. Tele-Tech, Vol. 11, Nos. 10, 11, 
October, November, 1952, pp. 52, 53, 86 
88; 62, 68, 114, 116, 118, illus 

Three-Probe Method of Impedance 
Measurement. W. J. Duffin. Wireless 
Engineer, Vol. 29, No. 351, December, 
1952, pp. 317-820, illus. 4references 
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With Johns-Manville 
THERMOFLEX BLANKETS 


Ta PRODUCTION LINE SCENE in the North 
American Aviation plant at Los Angeles shows Thermo- 
flex* Insulation Blankets being applied to tail pipes of 
North American Sabre Jets on order for the United 
States Air Force. 


Now standard protection for many Air Force and Navy 
jet aircraft, these flexible blankets insulate and protect the 
airframe against searing heat generated by jet power. 


Thermoflex Blankets are custom-fabricated with 
highly stable Thermoflex RF Felt. This newly de- 
veloped refractory fiber felt is sealed between sheets 
of corrosion-resistant metal foils. In manufacturing 
Thermoflex Blankets to specification, careful attention 
is given to the accuracy of cutouts for engine supports, 
actuator mountings, fuel lines, thermocouple leads 
and other controls. The precision-formed grooving 


JOHNS MANVILLE 


Johns-Manville 


The North American Sabre Jet, powered with the 
General Flectric J47 turbojet engine, has flown 
through the test of combat with highest honors. 


and edges of the blanket . . . the close fit at cutouts... 
maintains maximum insulation value for the entire 
application. Furthermore, edges at cutouts are suitably 
sealed to prevent fuel penetration into the felt insula- 
tion filler. 


In addition to insulating tail pipes, engine cones, 
turbine casings and afterburners Thermoflex 
Blankets in special preformed shapes are used to in- 
sulate, protect, and fireproof fluid storage tanks, air- 
conditioning systems, thermal de-icing ducts and many 
other assemblies in all types of aircraft. 

Why not send for your free copy of the illustrated 
folder IN-136A? It tells the complete story of Thermo- 
flex Blankets for aircraft power plants and airframes. 
Address Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, 199 Bay Street, Toronto 1, Ontario. 


*Reg. U.S. Pat. Off. 
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Navigation Aids 


ANDB to Try ‘‘Poor Man’s GCA.’’ 
Philip Klass. Aviation Week, Vol. 57, No. 
23, December 8, 1952, pp. 59, 60, 63, illus. 
E. K. Cole, Ltd.’s device for helicopter 
landing. 

Computer ‘‘Erects’’ Its Own VOR, 
DME. Philip Klass. Aviation Week, 
Vol. 57, No. 24, December 15, 1952, pp. 
41, 43, 44, 47, 48, 50, 51, illus. Collins 
Radio Co.'s 33-lb. airborne navigation 
computer for course and distance data. 

Glide-Slope Receiver. R. C. Davis. 
Electrical Communication, Vol. 29, No. 3, 
September, 1952, pp. 219-225, illus. 1 


reference. Details of the 154A; use in 
instrument landing systems. 
Inertial (Air and Space) Navigation 


System. TJele-Tech, Vol. 11, No. 12, De- 
cember, 1952, pp. 53, 109, illus. 

A Study of Approach Success. Sperry 
Gyroscope Company, Report No. 5245-4045, 
May 1, 1952. 138pp.,illus. 6references. 
Survey of ILS data; levels of success for 
the A-12 Gyropilot Automatic Approach 
Coupler, the Zero Reader Flight Direc- 
tor, and the manual coupler. 


Noise & Interference 


Cathode-Follower as High Impedance 
Input Stage. D. A. Bell and H. O. Berk- 
tay. Wireless Engineer, Vol. 29, No. 351, 
December, 1952, pp. 313-316, illus. 4 
references. 

Nonlinear Filtering and Waveshape 
Multiplexing. R. E. Scott, S. Fine, and 
A. Macmullen. Electronics, Vol. 25, No 
12, December, 1952, pp. 146, 148, illus. 

Second Detector S/N Improvement; 
Consideration of Division of Noise into AC 
and DC Components in Pulse Radar Linear 
Receivers Eliminates Errors in Calculating 
Noise Figures. Leonard S. Schwartz. 
Tele-Tech, Vol. 11, No. 10, October, 1952, 
pp. 56, 102-107, illus. (Paper presented 
at the National Electronics Conference, 
Chicago, October, 1951.) 


Transmission Lines 


Bandwidth of Quarter-Wave Sections. 
E. G. Fubini and F. H. Rockett, Jr. 
Electronics, Vol. 25, No. 10, October, 1952, 
pp. 138, 139, illus. 1 reference. 

Design Features of Microwave Relay. 
I. E. Dyke. Tele-Tech, Vol. 11, No. 12, 
December, 1952, pp. 54-57, 145-150, illus. 
Packaging techniques; equipment func- 
tions; design parameters. 

Finding Phase Shift With Smith (Trans- 
mission-Line) Chart. K. R. MacKenzie. 
Electronics, Vol. 25, No. 9, September, 
1952, pp. 136-138, illus. 6 references 

Passive Reflector Design Chart. F. E. 
Butterfield. Tele-Tech, Vol. 11, No. 9, 
September, 1952, p. 63, illus. 

Theory of Wave-Guide-Fed Slots Ra- 
diating into Parallel-Plate Regions. Harry 
Gruenberg. Journal of Applied Physics, 
Vol. 23, No. 7, July, 1952, pp. 733-737, 
illus. 4 references. 


Wave Propagation 


Apparatus for Zeeman Effect Measure- 
ments on Microwave Spectra. J. R. 
Eshbach and M. W. P. Strandberg. Re- 
view of Scientific Instruments, Vol. 23, No. 
11, November, 1952, pp. 623-628, illus 
10 references. 
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Application Possibilities of a Surface 
Wave Mode. W. F. Gunn. Marconi 
Review, Vol. 15, No. 107, 4th Quarter, 
1952, pp. 145-166, illus. 16 references. 

Axial Motion of an Electron in a Con- 
stant Wave Velocity Section of a Linear 
Accelerator. David Caplan and Edward 
Akeley. Journal of Applied Physics, Vol. 
23, No. 7, July, 1952, pp. 774-778, illus. 8 
references. 

A Broad-Band, Coaxial Stark Cell for 
Microwave Spectroscopy. L. J. Rueger 
and R. G. Nuckolls. Review of Scientific 
Instruments, Vol. 23, No. 11, November, 
1952, p. 635, illus. 3 references. Appara- 
tus permits extension of microwave ab- 
sorption measurements in gases to an 
extremely low range of frequencies. 

Completeness Relations for Loss-Free 
Microwave Junctions. T. Teichmann. 
Journal of Applied Physics, Vol. 23, No. 7, 
July, 1952, pp. 701-710, illus. 21 ref- 
erences. 

Distortion of a Frequency-Modulated 
Signal by Small Loss and Phase Varia- 
tions. Fred Assadourian. (Jnstitute of 
Radio Engineers, Proceedings, Vol. 40, 
No. 2, 1952, pp. 172-176.) Electrical 
Communication, Vol. 29, No. 4, December, 
1952, pp. 314-320, illus. 2 references. 

Effect of Ionospheric Irregularities on 
the Variations of Phase-Path & Amplitude 
of a Downcoming Wireless Wave. S. N. 
Mitra. Journal of Scientific & Industrial 
Research, Vol. 11A, No. 11, November, 
1952, pp. 453, 454, illus. 2 references. 

Mechanical Synthesis of the Amplitude- 
Modulated Wave. A. M. Hardie. Wire- 
less Engineer, Vol. 29, No. 351, December, 
1952, pp. 326-333, illus. 10 references. 

Methods of Obtaining Amplitude-Fre- 
quency Spectra. A.E. Hastings. Review 
of Scientific Instruments, Vol. 23, No. 7, 
July, 1952, pp. 344-346, illus. For a com- 
plex time function of short duration. 

Production of Standard Waves with a 
3000 kV Impulse Generator. N. Narayan 
and K. S. Prabhu. Jndian Institute of 
Science, Journal, Vol. 34, No. 4, October, 
1952, pp. 113-122, illus. 5 references. 

Space-Charge-Wave Propagation in a 
Cylindrical Electron Beam of Finite 
Lateral Extension. Philip Parzen. (Jour- 
nal of Applied Physics, Vol. 23, No. 2, 
February, 1952, pp. 215-219.) Electrical 
Communication, Vol. 29, No. 3, September, 
1952, pp. 238-242, illus. 4 references. 

Synthetic Waveforms Speed Wave 
Analysis. Arthur A. Mahren. = Elec- 
tronics, Vol. 25, No. 9, September, 1952, 
pp. 132-135, illus 


Equipment 


Combat Tire Report From Korea. R. P. 
(Pepper) Martin. Aviation Week, Vol. 57 
No. 26, December 29, 1952, p. 36. 

An Experimental Installation for the 
Testing of Compressor Stages. E. Erni 
Brown Boveri Review, Vol. 39, No. 5-6, 
May-June, 1952, pp. 169-174, illus. 1 
reference. 

Operating Experience with Centrifugal 
and Axial-Flow Turbo-Compressors. W. 
van Rijswijk. Brown Boveri Review, Vol. 
39, No. 5-6, May-June, 1952, pp.175-178, 
illus. 1 reference. 
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Electric 


Analysis of Partly Symmetrical Ma- 
chines by Means of Unitary Transforma- 
tion. D. W. C. Shen and H. N. G. Broad- 
bent. Franklin Institute, Journal, Vol. 254, 
No. 6, December, 1952, pp. 4738-485. 9 
references. 

Cable Installation Simplified. The 
Aeroplane, Vol. 83, No. 2150, October 3, 
1952, p. 491, illus. Hellerman Electrics, 
Ltd.’s automatic cable-sorting machine 

Tele-Tech’s (1953) Station & Studio 
Equipment Directory. Tele-Tech, Vol. 11, 
No. 10, October, 1952, pp. 115-206, illus 
Listing of manufacturers of communica- 
tions equipment. 


Hydraulic 


A Basic Approach to Hydraulic and 
Pneumatic Design Problems. Charles H 
Hallet and Elmer F. Heiser. Applied 
Hydraulics, Vol. 5, No. 11, November, 
1952, pp. 74, 75, 133, 134, illus. 

Design and Application of Flared Fit- 
tings. V, VI. R. W. Phillips. Applied 
Hydraulics, Vol. 5, Nos. 11, 12, November, 
December, 1952, pp. 76, 77, 185; 48, 50, 
76, illus. 

Design and Construction of a Hydraulic 
Test Bench. R.E. Sanders. Applied Hy- 
draulics, Vol. 5, No. 11, November, 1952, 
pp. 61-63, illus. Bendix Aviation Corp.'s 
laboratory. 

Design of a 2000 psi Vane Hydraulic 
Pump-Motor. John R. English. <A pplied 
Hydraulics, Vol. 5, No. 12, December, 
1952, pp. 58-61, illus. (Based on a paper 
presented at &th National Conference on 
Industrial Hydraulics, Chicago, Septem- 
ber 5, 1952.) 

Electric Analogies for Hydraulic Analy- 
sis. I—System Components. Sidney D. 
Millstone. J/achine Design, Vol. 24, No 
12, Decembe1, 1952, pp. 185-189, illus. 4 
references. 

First Report on Comet Hydraulics. 
George L. Christian. Aviation Week, Vol 
57, No. 22, December 1, 1952, pp. 56, 58, 
60, 61, illus. B.O.A.C. experience. 

Flexible Hose Assemblies for Pneu- 
matic Applications. P. E. Chorley. 4A p- 
plied Hydraulics, Vol. 5, No. 11, Novem 
ber, 1952, pp. 82, 84, 134, illus. 

Hydraulic Experts Study Pumps, Fluids. 
George L. Christian. Aviation Week, Vol 
57, No. 24, December 15, 1952, pp. 56, 59 
64. (Summary of Vickers, Inc., Trans 
port Hydraulic Aircraft Conference, De- 
troit, 1952.) 

Hydraulic Test Setup Automatically 
Maintains Given Load. Dean J. Madsen 
A pplied Hydraulics, Vol. 5, No. 11, Novem 
ber, 1952, pp. 86, 88, 90, 92, illus. North- 
rop Aircraft, Inc.’s laboratory testing of 
structures. 

Low Pressure Oil Systems in Machine 
Tools. Myer Fox. Applied Hydraulics, 
Vol. 5, No. 12, December, 1952, pp. 56, 
57, illus The Lapointe Machine Tool 
Co.’s experience 

Low Pressure Reciprocating Seals for 
Hydraulic Control Valves. B. Cooke. Jn 
stitution of Mechanical Engineers, Proceed- 
ings, Vol. 165 (War Emergency Proceedings, 
No. 69), Hydraulics Group, 1951, pp. 262 
265; Discussion, pp. 266-273; Communi 
cations, pp. 274-277, illus. 8 references 
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UNIVERSAL 


POWER PACKAGE 


HAS MANY 


APPLICATIONS 


Mounting Bracket 


Power 
Take-off 


AN Receptacle 


EEMCO 
helps you build 
for the future 


Completely self-contained ...This rotary actuator package, 

designed and built by EEMCO, combines the following elements 
in an integral metal container: Motor... radio noise filter... 
I magnetic clutch and brake...main gear reduction driving power 
take-off for operating aileron and elevator trim tabs. Auxiliary 
gearing operating adjustable limit switches to control travel, light 
switches and position indicator. 


ly Versatile ...A few of the many possible power unit screw jack 
l combinations are illustrated. It can also serve to drive rotary or 
l linear type actuators through a flexible shaft in difficult installations 
2 where space will not permit complete linear or rotary actuator units. 


Variable power and speed . . . Changes in motor winding, 
e lamination stack length and gear ratios permit a wide variation in 
, power and speed without modification of the package. Variations 
i, in positioning and indicating are possible by change of gear ratios 
| in auxiliary gear box. 

Mounting bracket and AN receptacle can be located in various 
. positions on the container to provide additional flexibility. 


ELECTRICAL ENGINEERING AND MANUFACTURING CORP. 


4612 WEST JEFFERSON BOULEVARD LOS ANGELES 16, CALIFORNIA 
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C-3 
methods 
manual 


The C-3 Methods Manual represents a composite of better 
methods for the wiring and assembly of Amphenol cables 
and connectors. All the advocated methods have been 
compared, tested and have passed stringent screening, 
not only by Amphenol’s engineers but by others in the 
field as well. 


Some Problems of Fluids for Hydraulic 
Power Transmission. A. E. Bingham 
Institution of Mechanical Engineers, Pro 
ceedings, Vol. 165 (War Emergency Pro 
ceedings No. 69), Hydraulics Group, 1951, 
pp. 254-261; Discussion, pp. 266-273; 
Communications, pp. 274-277, illus. 10 
references. Connections between aircraft, 
land, and marine hydraulics; applications 

Utilizing Accumulators in Hydraulic 
Systems; How to Determine Accumula- 
tor Capacity for Optimum Performance. 
Harold K. Palmer. Machine Design, Vol 
24, No. 11, November, 1952, pp. 147-151, 
illus. 1 reference. 


Pneumatic 


Air Powered Drilling cuts Production 
Costs. Applied Hydraulics, Vol. 5, No. 11, 
November, 1952, pp. 102, 104, 106, illus 
Jack & Heintz experience 

Brown Boveri Isotherm (Air) Compres- 
sors. F. Huber. Brown Boveri Revie 
Vol. 39, No. 5-6, May-June, 1952, pp 
179-188, illus. 1 reference. 

The Design and Installation of Small 
Compressed Air Turbines for Testing 
Powered Dynamic Models in the Royal 
Aircraft Establishment Seaplane Tank. 
D. 1. T. P. Llewelyn-Davies, W. D. Tye, 
and D.C. MacPhail. Gt. Brit., Aeronauti 
cal Research Council, Re ports and \lemo 
randa No. 2620, 1952 (April, 1947). 19 
pp., illus. British Information Services, 
New York, $1.25 

A Fast Accurate Method for Detecting 
Leaks. Lorance E. Sterns. Automotive 
Industries, Vol. 107, No. 5, September 1] 
1952, pp. 52-56, 86, illus. Equipment and 
method for Whittington Engineering Co.'s 
vacuum testing systems. 

High Pressure Pneumatics. Zhe Aer 
plane, Vol. 83, No. 2151, October 10, 1952, 
pp. 521, 522, illus. Hymatic Engineering 
Co., Ltd.’s type HC-51 3,000 Ib. per sq.in 
compressor 

A High Speed Rotary Vacuum Seal. 
Lawrence R. Sitney. Review of Scientific 
Instruments, Vol. 23, No. 9, September, 
1952, pp. 505, 506, illus. 3 references 

A New Low Impedance High Vacuum 
Valve. John S. Wahl, Stuart G. Forbes, 
Warren E. Nyer, and R. N. Little. Re 
view of Scientific Instruments, Vol. 23, No 
7, July, 1952, p. 379, illus. 

New Setup to Test Air Accessories. 
Aviation Week, Vol. 57, No. 18, November 
3, 1952, p. 68, illus. Hydro-Aire, Inc.'s 
facilities for fabrication, development, and 
qualification of equipment. 


Flight Operating Problems 


Airworthiness Problems To-day. 
Hardingham. The Aereplane, 3, 
No. 2151, October 10, 1952, pp. 513-515, 
illus. 

Will Prone Flight Lick High G-Loads? 
David A. Anderton. Aviation Week, Vol 

Yo. 26, December 29, 1952, pp. 21, 22, 
, illus. Design aspects; problems; 
techniques 

Equilibrium Temperature of an Un- 
heated Icing Surface as a Function of Air 
Speed. Bernard L. Messinger. Journal 
of the Aeronautical Sciences, Vol. 20, No 
1, January, 1953, pp. 29-42, illus. 9 
references. (Presented at I.A.S., Design 
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and Structures Session, Annual Summer | 


Meeting, Los Angeles, June 27-28, 1951.) 
Preliminary Survey of Icing Conditions 
Measured During Routine Transconti- 
nental Airline Operation. Porter J. 
Perkins. U-.S., N.AC Research 
Memorandum No. E52J06, December 16, 
1952. 27 pp., illus. 3 references. 
Measurements of Noise Radiated by 


Subsonic Air Jets. H. M. Fitzpatrick and | 
Robert Lee. U.S., Navy Department, | 


David W. Taylor Model Basin, Report No. 
835, November, 1952. 27 pp., illus. 138 
references. 

Reader’s Forum: Frequency Response 
and the Transfer Functions of the Human 
Pilot Measured in Flight. G. M. Andrew. 
Journal of the Aeronautical Sciences, Vol. 
20, No. 1, January, 1953, pp. 65-67, illus. 
12 references. 

In-Flight Refueling for Airlines. Irving 
Stone. Aviation Week, Vol. 57, No. 25, 
December 22, 1952, p. 65 Problems and 
possibilities in adapting military methods 
to civilian operation. 


Flight Safety & Rescue 


CAB Accident Investigation Report on 
PAA Puerto Rico Crash; Maintenance, 
Flying Technique Blamed. Aviation Week, 
Vol. 57, No. 21, November 24, 1952, pp. 
64, 66, 68, 71, 75, 76, 79, 80, 83. Analyti- 
cal study. 

New Safeguard Against Prop Reversal. 
Alexander McSurely. Aviation Week, 
Vol. 57, No. 20, November 17, 1952, pp. 
76, 79, illus. Hamilton Standard’s hy- 
draulic device to prevent short circuits and 
cockpit errors. 

Aircraft Fire Extinguishment. I—A 
Study of Factors Influencing Extinguishing 
System Design. Charles M. Middles- 
worth. U.S., C.A.A., Technical Develop- 
ment Report No. 184, October, 1952. 19 
pp., illus. 3 references. 

Flexible Hose Survives Trial by Fire; 
Aeroquip Demonstrates Equipment at 
Meeting. George L. Christian. Aviation 
Week, Vol. 57, No. 25, December 22, 1952, 
pp. 54, 56, illus. 


Fuels & Lubricants 


Literature Survey of the Effect of Sub- 
Zero Temperatures on Fuels and Lubri- 
cants. J. M. Lloy. Canada, Nativnal 
Research Council, Division of Mechanical 
Engineering, Fuels and Lubricants Labora- 
tory, Report No. MP-9, July 15, 1952. 186 
pp. 322 references. 

Spectrographic Method for Analysis of 
Cracking Catalysts. C. W. Key andG D. 
Hoggan. Analytical Chemistry, Vol. 24, 
No. 12, December, 1952, pp. 1921-1925, 
illus. 138 references. 

Resolving Normal and Isomeric Paraf- 
fins in Complex Hydrocarbon Mixtures; 
A Mass Spectrometric Method. Harold 
Sobcov. Analytical Chemistry, Vol. 24, 
No. 12, December, 1952, pp. 1908-1911. 6 
references. 

Variation in Smoking Tendency Among 
Low Molecular Weight Hydrocarbons. 
Rose L. Schalla and Glen E. McDonald. 
1.C.A4., Research Memorandum 
No. E: 22, December 15, 1952. 16 pp., 
illus. 12 references. 
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When that tiny ball races around the rim of a roulette 
wheel, it slows ... then stops... in strict accordance 
with the laws of chance. 


we’re eliminating 
chances of failure 


MELETRON and all aircraft 
engineers, are constantly 
reducing the chances of 
failure. In this quest for the 
perfect airplane, there is 
available today, from this 
single course, a pressure 
actuated switch for every 
requirement.* With these 
reliable instruments we 

are eliminating chances 

of failure. 


*From zero absolute to 
12,000 psi gauge. 


MELETHON 


950 NORTH HIGHLAND AVENUE, LOS ANGELES 38, CALIFORNIA 


J. M. WALTHEW CO., Boeing Field, Seattle. THOMSON 
ENGINEERING SERVICE, 708 Hemphil! St., Fort Worth 
and 732 So. Broadway, Wichita. ROUSSEAU CONTROLS 
Ltd., Montreal Airport, Dorval, Canada. W. M. HICKS, 
29-27 Bridge Plaza North, Long Island City, New York. 
JOSEPH C. SORAGHAN & ASSOCIATES, 1612 Eye St., 
Northwest, Washington 6, D.C. 
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Effective Lubrication Range for Steel 
Surfaces Boundary Lubricated at High 
Sliding Velocities by Various Classes of 
Synthetic Fluids. Robert L. Johnson 
Max A. Swikert, and Edmond E. Bisson 
U.S., N.A.C.A., Technical Note No. 2846, 
December, 1952, 23 pp., illus. 23 ref 
erences. 

A Rotary Bomb Oxidation Test for In- 
hibited Turbine Oils. G. H. von Fuchs, 
E. L. Claridge, and H. H. Zuidema 
American Society for Testing Materials 
Bulletin, No. 186, December, 1952, pp. 43 
46, illus. 7 references. 

Rocket Fuels Demonstration. \V. R 
Maxwell. British Interplanetary Society 
Journal, Vol. 11, No. 5, September, 1952, 
pp. 211-214. A survey report on liquid 
and solid propellants. 


Gliders 


From the ‘‘Horten IV’’ to the ‘‘Horten 
VI.”’>) Reimar Horten. (Thermik, 1952, 
No. 3.) Sailplane and Glider, Vol. 20, No 
12, December, 1952, pp. 12-14, illus 

‘*Quickie’’ Modification of (Schweizer 
1-19 Primary Accomplished at Mississippi 
State. Bruce Carmichael and Guy Storer 
Soaring, Vol. 16, No.6, November-Decem 
ber, 1952, pp. 6, 7, 19, illus. 

The Splendid Performances of the 
Fauvel ‘‘AV/36’’ Tailless Glider. Guy 
Borgé. Sailplane and Glider, Vol. 20, No 
12, December, 1952, p. 2, illus. 


Instruments 


Rapid Gas Sampler. U.S., National 
Bureau of Standards, Technical News 
Bulletin, Vol. 36, No. 12, December, 1952, 
pp. 189, 190, illus. 2 references. National 
Bureau of Standards-developed mechanical 
device for use in engine ‘‘knock”’ research 

Testing Miniature Motors. Curtiss R 
Schafer Electronics, Vol. 25, No. 12, 
December, 1952, pp. 246, 248, illus. De 
sign of unit for 2-phase 400-cycle induction 
motors used in the indicators for capaci 
tance-type aircraft fuel gages. 

The Reciprocity Calibration of Piezo- 
electric Accelerometers. Mark Harrison, 
A. O. Sykes, and Paul G. Marcotte 
Acoustical Society of America, Journal, 
Vol. 24, No. 4, July, 1952, pp. 384-389, 
illus. 3 references. 

The Thrust Available from Electronic 
Accelerators. George F. Forbes. Journal 
of Space Flight, Vol. 4, No. 10, December, 
1952, pp. 1-6. 4 references 

Sperry Cutoff Monitors A-12 Autopilot. 
Philip Klass. Aviation Week, Vol. 57, No 
25, December, 1952, pp. 35-48, illus. De 
vice to safeguard against malfunctions of 
A-12. 

A Study of Approach Success. Sperry 
Gyroscope Company, Report No. 5245 
4045, May 1, 1952. 138pp., illus. 6 refer 
ences. Survey of ILS data; levels of suc 
cess for the A-12 Gyropilot Automatic 
Approach Coupler, the Zero Reader Flight 
Director, and the manual coupler. 

Bandits at Forty. Ralph W. Brown 
Sperryscope, Vol. 12, No. 11, Autumn, 
1952, pp. 12-16, illus. Observations on 
U.S.A.F. operation of the Sperry Zero 
Reader at Tyndall Air Force Base, Florida 
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Developments in Aircraft Electrical In- 
struments. C. A. Oldham. The Aero- 
plane, Vol. 57, No. 2149, September 26, 
1952, pp. 462-464, illus. 

Decay Constant in Vibrating Systems. 
U.S., National Bureau of Standards, Tech- 
nical News Bulletin, Vol. 36, No. 12, De- 
cember, 1952, pp. 186-188, illus. National 
Bureau of Standards-developed measuring 
device. (Also available in Electronics, Vol. 
25, No. 12, December, 1952, pp. 160, 164, 
168.) 

How to Apply Vibration Isolators. R. J. 
Dickie. Electronics, Vol. 25, No. 12, De- 
cember, 1952, pp. 126-130, illus. 


Flow-Measuring Devices 


Auxiliary Equipment and Techniques for 
Adapting the Constant-Temperature Hot- 
Wire Anemometer to Specific Problems in 
Air-Flow Measurements. James C. jLau- 
rence and L. Gene Landes. U.S., N.A.C.A., 
Technical Note No. 2843, November, 1952 
77 pp., illus. 20 references. 

Design and Performance of a Small 
Mach-Zehnder Interferometer. J.D. Lee 
Toronto, University, Institute of Aero- 
physics, Report No. 20, October, 1952. 17 
pp., illus. 5 references. 

Experimental Verification of Source Size 
Theory for the Mach-Zehnder Interferom- 
eter. G. D. Kahl and F. D. Bennett. 
Journal of Applied Physics, Vol. 23, No. 7, 
July, 1952, pp. 763-767, illus. 3 ref 
erences 

The Design and Construction of a Shock 
Tube. D. Bitondo and R. K. Lobb. 
Toronto, University, Institute of Aero- 
physics, Report No. 3, May, 1950. 48 pp., 
illus. 29 references 

The Design of a Wave Interaction 
Tube. I. I. Glass. Toronto, University, 
Institute of Aerophysics, Report No. 6, 
May, 1950. 127 pp., illus. 20 references. 

An Experimental Determination of the 
Speed of Sound in Gases from the Head 
of a Rarefaction Wave. I. I. Glass 
Toronto, University, Institute of Aero- 
physics, Report No. 9, December, 1951. 
34 pp., illus. 16 references. Design as- 
pects of wave interaction tube and other 
experimental equipment. 

The Use of a Coronamicrophone in the 
Shock Tube. D. Weimer. Review of 
Scientific Instruments, Vol. 23, No. 7, July, 
1952, pp. 377, 378, illus. 2 references 


Pressure-Measuring Devices 


Constant Pressure Apparatus for Study- 
ing Reaction Rates. Wallace Davis, Jr., 
and Fred D. Rosen. Review of Scientific 
Instruments, Vol. 23, No. 7, July, 1952, pp. 
332-334, illus t references. Based on 
fluid displacement in a sylphon bellows 
system 

Dynamic Pressure Measurement Under 
High-‘‘G’’ Loads Possible with New Con- 
solidated Pickups; New Instruments 
Feature Light Weight, High Linearity, 
Small Size. CEC Recordings, Vol.6, No.3, 
September, 1952, pp. 11, 12, illus. 

A Gauge for Indicating Pressure Tran- 
sients ina Combustion Chamber. Howard 
D. Warshaw. Review of Scientific Instru- 
ments, Vol. 23, No. 9, September, 1952, pp. 
493-496, illus. 11 references. 

A Precise Gas Manometer. Lev Akob- 
janoff. Review of Scientific Instruments, 
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KOLLSMAN for products 


of precision and 


dependability 


Aircraft Instruments and Controls 
Miniature AC Motors for Indicating and 
Remote Control Applications * Optical 
Parts and Optical Devices * Radio Com- 
munications and Navigation Equipment 


Today, Kollsman works without pause to- 
ward the fulfillment of America’s defense 
needs. And to our nation’s research scientists, 
the skill, ingenuity and creative drive of 
Kollsman Research Laboratories are available 
for the solution of instrumentation and 


control problems. 


KOLLSMAN INSTRUMENT CORPORATION 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
SUBSIDIARY OF 


Standard coil PRODUCTS CO. INC. 
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Manufacturers also of 


These American Electric 


Miniatures. 
| do jobs! 


Cooling and Ventilating 


Both induction and synchronous motors can be supplied for inter- 
mittent or continuous duty, with standard or high temperature 
insulation. Drive and synchronous motors: any standard shape 


INSTRUMENTS, 


SERVO-MOTORS AND 


SYNCHROS, 
HIGH FREQUENCY 
POWER SUPPLIES 


(Inductor—Alternator type— 
500 watt to 75 KVA output). 


CENTRIFUGAL BLOWERS + 


400 cycle, 60 cycle, or variable frequency * 
types (320 to 1000 eps.) 


Substantially flat output over full frequency 
range on variable frequency models with 
minimum watts loss. 

Blower scrolls of latest design are molded of 
fibre-glass reinforced plaskon: practically 
unbreakable, highly resistant to impact, de- 
formation, heat and cold. Blower unit un- 
usually small in size and weight for compact 
installations. Generally used when working 
against pressure heads ranging up to 1.2” 
water. Single or double end blowers, Clock- 
wise or Counterclockwise rotation. Output 
range: 24 to 200 cfm. Made in sizes: Num- 
bers 142, 2, 2%, 3. 


AXIAL FLOW FANS 


400 cycle operation 
In its smallest size this compact, light weight 
unit is equipped with a 2” fan protected 
with 18” mesh 2%” O.D. screen shroud. 


Other larger sizes special. Air stream is 
conical. Recommended for use at 0 static 
pressure where semi-directed air flow is 


required. Motor diameter 1.45” 
Clockwise or Counterclock wise 
cfm. 


Rotation: 
Output: 30 


PROPELLER FANS—400 cycle operation 
Built for limited space applications requir- 
ing maximum air movement widely dis- 
persed. 

Operates at 0 static pressure in ambient 
temperatures from —65° to +65° C. Made 
in 2, 3, 4 and 52” fan diameters. Output 
range: 33 to 680 cfm. 


Motivating Cams, Timing Devices, Antennas, 


e e 
Clutches, Optical Equipment, 

MINIATURE INDUCTION MOTORS 

400 cycle, 60 cycle, single and poly phase, 2 

to & pole. Frame diameters: 1.45”, 1.75”, 

2”, 242" & 3-5/16”. Output torque range: 

V2 in. oz. to 50 in. oz. 

SYNCHRONOUS MOTORS 

400 cycle, 60 cycle, hysteresis and reluctance 

types. Single and poly phase: 2, 4 and 6 

pole. Frame diameters: 1.45”, 1.75”, 2”, 

242”, 3-5/16”. Output torque range: .01 in 

oz. to 10 in. oz. ; 


\ 
4811 Telegraph Road, } 
Los Angeles 22, 


California | 


\ 
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Vol. 23, No. 8, August, 1952, pp. 447, 448, 
illus. For use with a gas interferometer 

A Precision Differential Manometer. 
G. J. Maslach. Review of Scientific Instru- 
ments, Vol. 23, No. 7, July, 1952, pp. 367 
369, illus. 2 references. For investiga- 
tions of flow and heat-transfer character- 
istics of low-density gases. 


Recording Equipment 


Brown Recorder into a Controlling 
Potentiometer. Edwin N. Kaufman. 
view of Scientific Instruments, Vol. 23, No 
7, July, 1952, p. 385, illus. Method of 
adaptation. 

A Logarithmic Counting-Rate Recorder. 
Denman Shaw and Ruth N. Weltmann 
Review of Scientific Instruments, Vol. 23, 
No. 10, October, 1952, pp. 528-531, illus 
1 reference. Used with commercial scaler 
and associated circuits for direct plotting 
of certain points. 

Microwave Spectrograph; (Armour Re- 
search) Foundation’s New Research Tool 
Possesses Great Versatility. J. Ross 
Macdonald. The Frontier, Vol. 15, No. 
4, December, 1952, pp. 4-7, 15, 16, illus. 3 
references. For analyzing gas mixtures 
and recording rapid gas reactions 

Continuous Stream Analysis at Esso 
Step Toward Automatic Refineries; Ex- 
perimental Mass Spectrometer Employed 
Successfully for Complex Monitoring. E 
M. Charlet. CEC Recordings, Vol. 6, No 
4, December, 1952, pp. 4, 5, 12, illus 

Radioactive Thickness Gage Controls 
Paper Weight. G. J. Leighton. Electroni: 
Vol. 25, No. 12, December, 1952, pp. 112 
113, illus. Device applicable to sheet ma- 
terial of any kind. 

Recording 41 Measurements Simul- 
taneously ...at Douglas Aircraft. CEC 
Recordings, Vol. 6, No. 3, September, 1952, 
pp. 4, 5, 12, illus. Flow and pressure 
studies in C-124A fueling problems 

Some Preliminary Results from V-g Re- 
corders Installed in Military and Civil 
Aircraft. R. Hain Taylor. Gt. Brit., 
Aeronautical Research Council, Reports and 


Memoranda No. 2610, 1952 (December, 
1946). 48 pp., illus. 9 references. British 
Information Services, New York. $2.85 


Servomechanisms 


Feedback Control . for Precision 
Automatic Machine Operation. R. VW 


Moore. (Westinghouse Engineer, Vol. 12, 
No. 6, November, 1952, pp. 178-183 


Machine Design, Vol. 24, No. 12, Decem- 
ber, 1952, pp. 190, 191, illus 

Fluid Magnetic Clutch for Servo- 
mechanisms. G. A. Walters and A. P 
Notthoff, Jr Tele-Tech, Vol. 11, No. 9 
September, 1952, pp. 90, 91, 156, 158, 160, 
161, illus. Development at Dalmo Victor 
Co.; design criteria; applications 

Servo System Comparators. Martin 
Cooperstein. Te/le-Tech, Vol. 11, No. 12, 
December, 1952, pp. 65-67, illus. (Paper 
presented at the National Electronics Con 
ference, Chicago, September 29—October | 
1952.) Circuits for phase detection in the 
servomotor, electronically gated phas« 
detection, and pulse-coincidence compar 
ison, 

Subminiaturization of Servo Amplifiers. 
Albert C. Smith. TJele-Tech, Vol. 11, No 
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So compact that it can be adapted to fit almost 
any available space, the Harrison aluminum- 
plate-type oil cooler may be used for a variety 
of cooling jobs—to cool the fluid in the hydrau- 
lic systems of all sorts of planes . . . to cool 
Almost helicopter engine and gearbox oil . . . to cool 

turbojet and turboprop compressor bearing and 
turbine bearing lube oil. 

any space Light, compact, strong—able to withstand pres- 

sure to 400 psi—this Harrison oil cooler has 


will been designed especially to meet the needs of 


modern aircraft. One of its features is a thermo- 


statically controlled valve that by-passes the oil 


take it until a pre-determined temperature is reached. 


Manufacturers of engines and airframes are in- 
vited to write for specific performance data. 


HARRISON RADIATOR DIVISION 
GENERAL MOTORS CORPORATION 
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Convair 
Fairchild Aircraft 
Piper Aircraft Corp. 
Northrop Aircraft, Inc. i 
Chance Vought Aircraft 


Elastic Stop Nuts speed assembly 

Chase Aircraft Company, Inc. 

North American Aviation, Inc. 


Relic Aviation fastenings for every American 


Lockheed Aircraft Corporation 
Douglas Aircraft Company, Inc. 


aircraft now being built. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Dept. N29- 358, 2330 Vauxhall Rd., Union, N. J. 


HIGH 3 ANCHOR HIGH SPLINE CLINCH =f GANG NYLON 
TENSILE TEMPERATURE CHANNEL CAP 


Only ESNA manufactures a complete 
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11, November, 1952, pp. 45-47, 122, illus. 
Advantages of unitized construction and 
cast resin component embedment. 


Stress & Strain Measurement 


Fractional Horsepower Dynamometer 
. Accurately Measures Low Torque 
Values. J. Lerner and M. A. Lindman. 
Machine Design, Vol. 24, No. 12, Decem- 
ber, 1952, pp. 127, 128, illus. 

Instrument for Measuring Dynamic 
Viscosities and Rigidities. H. Markovitz, 
P. M. Yavorsky, R. C. Harper, Jr., L. J. 
Zapas, and T. W. DeWitt. Review of 
Scientific Instruments, Vol. 23, No. 8, Au- 
gust, 1952, pp. 480-437, illus. 10 references. 
Modification of apparatus developed by 
Goldberg and Sandvik for liquids. 

Pulse Excitation of Resistance Strain 
Gages. J. G. Yates, D. H. Lucas, and 
D.L. Johnston. Machine Design, Vol. 24, 
No. 10, October, 1952, pp. 277, 278, 280, 
282, illus. (Based on a paper presented at 
the Society for Experimental Stress 
Analysis, Indianapolis, May, 1952.) 

A Recording Stress Relaxometer. J. R. 
McLoughlin. Review of Scientific Instru- 
ments, Vol. 28, No. 9, September, 1952, pp. 
459-462, illus. 9 references. 

Simple Gage Plane Shows Stress. Avi- 
ation Week, Vol. 57, No. 20, November 17, 
1952, p. 38, illus. National Bureau of 
Standards limit-load device. 


Temperature-Measuring Devices 


An Assessment of the Probable Causes 
of Variation of the Speed Correction Co- 
efficient of Aircraft Thermometers. D. D. 
Clark. Gt. Brit., Aeronautical Research 
Council, Current Papers No. 91, 1952 
(September 13, 1951). 16 pp., illus. 11 
references. British Information Services, 
New York. $1.00. 

An Automatic Surface Follower for 
Measuring the Rate of Evaporation of 
Molten Metals Undergoing Vacuum Dis- 
tillation. M. J. Spendlove and H. W. St. 
Clair. Review of Scientific Instruments, 
Vol. 28, No. 9, September, 1952, pp. 471 
175, illus. 3 references. 

Carbon Thermometer-Heaters for Use 
at Low Temperatures. Effects of Particle 
Size and Adsorption of Hydrogen or 
Helium. T.H.Geballe, D. N. Lyon, J. M. 
Whelan, and W. F. Giauque. Review of 
Scientific Instruments, Vol. 23, No. 9, 
September, 1952, pp. 489-492, illus. 8 
references. 

Measurement of Transient Surface 
Temperatures. Robert A. Huggins, I. 
Bob Roll, and Harry Udin. Review of 
Scientific Instruments, Vol. 28, No. 9, 
September, 1952, pp. 467-470, illus. 6 
references. Apparatus to duplicate and 
measure temperature-time cycles similar 
to those found at or near a steel spot weld 

Notes on the Derivation of True Air 
Temperature from Aircraft Observations. 
D. D. Clark. Gt. Brit., Aerenautical Re- 
search Council, Current Papers No. 90, 1952 


(December 12, 1950). S8pp., illus. British 
Information Services, New York. $0.65. 


Instrumentation and calibration of read- 
ings. 


Lighter-Than-Air 


Goodyear XZPN-1 Twin-Engined Non- 
rigid Blimp. The Aeroplane, Vol. 83, No 


2153, October 24, 1952, p. 571, illus. 
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Machine Elements 


Designing With Tubular Sections. 
Leo F. Spector. Machine Design, Vol. 24, 
No. 11, November, 1952, pp. 117-124, 
illus. 

Precision Balancing . . . Rotating Ma- 
chine Parts. Sergei B. Guins and John 
Burmist. Machine Design, Vol. 24, No. 
12, December, 1952, pp. 121-126, illus. 1 
reference. 

Bolt Design for Repeated Loading; A 
New Approach to Strength Calculations for 
Bolts Subjected to Periodically Changing 
Loads. Eugene I. Radzimovsky. Ma- 
chine Design, Vol. 24, No. 11, November, 
1952, pp. 135-146, illus. 43 references. 

The Effect of Decarburization and 
Other Factors on the Fatigue Strength of 
Roll-Threaded Aircraft Bolts. I. Weibull. 
Saab Technical Notes No. 4, 1952 (July 1, 
1952). 19 pp., illus. 2 references. 

Precision Springs; What Factors Must 
Be Considered in Their Design and Appli- 
cation? M.Gerard Fangemann. Machine 
Design, Vol. 24, No. 11, November, 1952, 
pp. 154-158, illus. 

On the Stresses in a Rotating Disk of 
Variable Thickness. Ti-Chiang Lee. 
Journal of Applied Mechanics, Vol. 19, 
No. 3, September, 1952, pp. 263-266, 
illus. 9 references. Analytic solution. 


Bearings 


Dirty Oil Affects Bearing Performance. 
H. Grady Rylander. Machine Design, Vol. 
24, No. 11, November, 1952, pp. 265, 266, 
268. (Based on a paper presented at the 
American Society of Mechanical Engi- 
neers, Semiannual Meeting, Cincinnati, 
April, 1952.) Results of tests. 

Hydrostatic Bearings Minimize 
Friction in Cradle Dynamometer. P. S. 
Potts. Machine Design, Vol. 24, No. 10, 
October, 1952, pp. 180-184, illus. 

Improving Bearing Calculations. R. J 
S. Pigott. Machine Design, Vol. 24, No. 
12, December, 1952, pp. 296, 298, 300, 302. 
(Based on a paper presented at the 
American Society of Mechanical Engi- 
neers, Oil and Gas Power Division Meeting, 
Buffalo, June, 1952.) 


Gears & Cams 


Gear Blanks ... The Key to Good Gear 
Design. Louis D. Martin. Machine De- 
sign, Vol. 24, No. 10, October, 1952, pp. 
169-173, illus. 

Gear Design; Nomograms Simplify 
Solution of Preliminary Design Equations 
for Hardened and Ground Gears. Die- 
trich W. Botstiber and Leo Kingston. 
Machine Design, Vol. 24, No. 12, Decem- 
ber, 1952, pp. 161-164, illus. 

High-Capacity Gearing; Gear Design 
for Transmission of Maximum Power in 
Minimum Space. Dietrich W. Botstiber 
and Leo Kingston. Machine Design, Vol. 
24, No. 12, December, 1952, pp. 129-160, 
illus. 12 references. 

Simplified Gear Design. W. A. Tuplin. 
Machine Design, Vol. 24, No. 11, Novem- 
ber, 1952, pp. 125-129, illus. 1 reference 

Steel Tape Drives (Do-All) Gear 
Grinder. Machine Design, Vol. 24, No. 
11, November, 1952, pp. 133, 134, illus. 
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Materials 


Gloss Evaluation of Materials. Richard 
S. Hunter. American Society for Testing 
Materials, Bulletin, No. 186, December, 
1952, pp. 48-55, illus. 19 references. 

Materials in Design; A Symposium Re- 
porting Trends and Developments in Ten 
Major Groups of Engineering Materials. 
Machine Design, Vol. 24, No. 10, October, 
1952, pp. 125-160, illus. 

Seeking New Opportunities in Engi- 
neering Materials. Benjamin L. Hummel. 
Machine Design, Vol. 24, No. 10, October, 
1952, pp. 110-115, illus. Example of ma- 
terial adaptation and of standardization of 
composition and size at several aircraft 
manufacturing companies. 

Universal Skin-Effect Chart for Con- 
ducting Materials. Harold A. Wheeler. 
Electronics, Vol. 25, No. 11, November, 
1952, pp. 152-154, illus. 16 references. 

Lightweight Sandwich Structures. B. 
Del Mar and H. Stumpf. Machine De- 
sign, Vol. 24, No. 10, October, 1952, pp. 
282, 284, 287, 288, 291, 292, 294. (Based 
on a paper presented at the American 
Society of Mechanical Engineers, Spring 
Meeting, Seattle, March, 1952.) Proper- 
ties and applications of panels incorporat- 
ing honeycomb core material. 


Corrosion & Protective Coatings 


Coatings Protect Molybdenum at High 
Temperatures. Automotive Industries, Vol. 
107, No. 5, September 1, 1952, pp. 108, 
110, illus. 

Corrosion of Galvanized Steel in Soils. 
Irving A. Denison and Melvin Romanoff. 
U.S., National Bureau of Standards, 
Journal of Research, Vol. 49, No. 5, No- 
vember, 1952, pp. 299-306. 6 references. 
(Also available as Research Paper No. 
2366. Superintendent of Documents, 
Washington. $0.10.) Tests for under- 
ground conditions. 

Corrosion of Low-Alloy Irons and Steels 
in Soils. Irving A. Denison and Melvin 
Romanoff. U.S., National Bureau of 
Standards, Journal of Research, Vol. 49, 
No. 5, November, 1952, pp. 315-824, illus. 
8 references. (Also available as Research 
Paper No. 2367. Superintendent of 
Documents, Washington. $0.10.) Tests 
for underground conditions. 

A Designer’s Guide to Vitreous Coat- 


ings; Types and Uses. Robert L. Sted- 
feld. Machine Design, Vol. 24, No. 12, 


December, 1952, pp. 165-172, illus. 

Development of Fused Metallized Coat- 
ings. Harrison S. Sayre. Welding Jour- 
nal, Vol. 31, No. 1, January, 1952, pp. 35- 
39, illus. (Paper presented at American 
Welding Society, Thirty-Second Annual 
Meeting, Detroit, October 15-21, 1951.) 
Review of investigations on the develop- 
ment of materials, techniques, and proce- 
dures for application. 

Improvement of Acrylic Aircraft Glazing 
by Stretch-Forming. Franklin Institute, 
Journal, Vol. 254, No. 4, October, 1952, pp. 
326-328. 

The Metallizing Process. F. Keller. 
Welding Journal, Vol. 31, No. 4, April, 
1952, pp. 291-295, illus. (Paper presented 
at American Welding Society, Thirty- 
Second Annual Meeting, Detroit, October 
15-21, 1951.) WHistory; apparatus; meth- 
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ods of preparing surfaces; types of coat- 
ings; applications. 

Modern Developments in Metallizing. 
Sam Tour. Welding Journal, Vol. 31, No. 
3, March, 1952, pp. 199-207, illus. (Paper 
presented at American Welding Society, 
Thirty-Second Annual Meeting, Detroit, 
October 15-21, 1951.) 

A Modified Method for the Estimation 
of Corrosion Due to the Free Sulfur and 
Sulfur Compounds in Oils. Richard A. 
Patton and Joseph H. Lieblich. American 
Society for Testing Materials, Bulletin, No. 
186, December, 1952, pp. 59-68, Illus. 7 
references. 


Metals & Alloys 


Contact Resistance. Wm. B. Kouwen- 
hoven and Clarence W. Little. Welding 
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Eclipse-Pioneer 
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Takes less than a minute to read, 
2 minutes to set up. 


No special skills are needed to 
detect the unbalance that 
causes vibration in rotating 
parts ... when you use the 
TREBEL DYNAMIC BALANCER. 
The unique TREBEL dynamic 
balancing principle applies a 
variable counter-vibration to 
counteract unbalance vibra- 
tion. Direct readings in ounce- 
inches give the amount of un- 
balance without further eali- 
bration; readings in degrees 
show location of unbalance. 
That’s why so many lead- 
ing plants use the TREBEL. 
Write for Catalog “D” or see a 
demonstration in your own plant. 


triples balancing output 


of air-pump rotors 
with TREBEL BALANCER 


from 3.1 to 9.6 per hour 
om 3.15 to 13.1 per hour 


Locate unbalance in your rotating 
parts this fast, simple way 


205 East 42nd St., N. Y. 17 © Offices ‘ 
Canadian sales by European Machinery ltd., 11 King St. West. T 


Journal, Research Supplement, Vol. 31, No. 
10, October, 1952, pp. 457-s—465-s, illus. 
3 references. (Paper presented at Ameri- 
can Welding Society, Thirty-Third Na- 
tional Fall Meeting, Philadelphia, Octo- 
ber 20-27, 1952.) Results of an investi- 
gation of single-metal contacts between the 
butt ends of cylinders of aluminum, brass, 
bronze, silver, and stainless steel. 

Correlation of Creep Properties by a 
Diffusion Analogy. Leon Green, Jr. 
Journal of Applied Mechanics, Vol. 19, No 
3, September, 1952, pp. 320-326, illus. 37 
references. 

The Electrical Resistance of Binary 
Metallic Mixtures. Rolf Landauer. Jour- 
nal of Applied Physics, Vol. 23, No. 7, 
July, 1952, pp. 779-784, illus. 17 ref- 


erences 


Model 2bS Trebel Balancer 
Weight capacity 2'/2 oz. to 4'/2 Ibs 

Max. work diameter 7”’; length 18 

Accurate within .000025”' displacement of center of gravity 
Other Trebel models for work up to 22,000 Ibs. and 98'/2”’ OD. 


URT ORBAN 


COMPANY. INC. 
n Cleveland, Detroit, los A Fron >, Houston 


ronto, Canada. 
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Hot Pressing Powder Metals. Jerome 
F. Kuzmick. Machine Design, Vol. 24, 
No. 11, November, 1952, pp. 268, 270 
273, 274, 276, 278, 280. (Based ona paper 
presented at the Metal Powder Associa- 
tion, Eighth Annual Meeting, Chicago, 
April, 1952.) Research and development 
applications. 

Letters to the Editor: Crack Formation 
on Sodium Chloride Single Crystal Sur- 
faces. Robert A. Lad. Journal of Ap- 
plied Physics, Vol. 23, No. 7, July, 1952 
pp. 800, 801, illus. 2 references 

Nitrogen in Metals. David O. Caldwell 
Review of Scientific Instruments, Vol. 23 
No. 9, September, 1952, pp. 501, 502, illus 
6 references 
ties. 

Proposed Tentative Specifications for 
Brazing Filler Metals. Welding Journa 
Vol. 31, No. 8, August, 1952, pp. 645-650 
Pending adoption by the American Weld 
ing Society and the American Society for 
Testing Materials. 


Detection of nitrogen activi 


Metals & Alloys, Ferrous 


The Effect of Strain on Strain Ageing. 
C. J. Osborn. Australia, Department of 
Supply, Aeronautical Research Labora 
tories, Report No. SM196, July, 1952. 10 
pp., illus. 5 references. 
carbon steel. 

The Effect of Strain-Rate on Twinning 
and Brittle Fracture; Relationship of 
Strain-Rate, Temperature and Brittle Frac- 
ture in Low-Carbon Steel as Determined 
in Simple Tension. D. Rosenthal and 
C. C. Woolsey, Jr. Welding Journal, R: 
search Supplement, Vol. 31, No. 10, Octo 
ber, 1952, pp. 475-s-492-s, illus. 35 ref 
erences. (Paper presented at American 
Welding Society, Thirty-Third National 
Fall Meeting, Philadelphia, October 20 
27, 1952.) 

Hard-Facing Alloys of the Chromium 
Carbide Type. Howard S. Avery and 
Henry J. Chapin. Welding Journal, Vol 
31, No. 10, October, 1952, pp. 917-930, 
illus. 20 references. (Paper presented at 
American Welding Society, Thirty-Third 
National Fall Meeting, Philadelphia, 
October 20-27, 1952.) Engineering prop 
erties 

Influence of Nonmartensitic Transfor- 
mation Products on Mechanical Proper- 
ties of Tempered Martensite. J. M 
Hodge and W. T. Lankford U.S 
N.A.C.A., Technical Note No. 2862 
December, 1952. 13 pp., illus. 

Letters to the Editor: Note on the Strain 
Aging of Iron Single Crystals. A. N 
Holden and F. W. Kunz. Journal cf Ap 
plied Physics, Vol. 23, No. 7, July, 1952, p 
799, illus. 1 reference. 

The Nature of Cleavage Fracture in 
Steel. H.M. Miekk-oja Welding Jou 
nal, Research Supplement, Vol. 31, No. 10 
October, 1952, pp. 493-s—501-s, illus. 31 
references. Experiments on the effect at 
service temperature of artificial notches, 
inhomogeneities, and ductility. 

Some Observations on the Structure of 
Spheroidal Graphite in Nodular Cast 
Irons. M. N. Parthasarathi, B. S 
Srikantiah, and B. R. Nijhawan. Journa 
of Scientific & Industrial Research, Vol. 11 
No. 11A, November, 1952, pp. 501-504 
illus. 7 references. 
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“Straight up”’ bat-wing interceptor 


—___the Douglas F4D Skyray 


Problem: to find a Navy interceptor to 
operate from aircraft carriers and meet 
the threat of today’s fast jet bombers. 
Answer: the Douglas F4D Skyray. 
With its mighty power plant and 
radical swept-back wings, Skyray zooms 
into action at blazing speed. Minutes 


after radar warning, it’s off the deck and 
on station—ready to intercept approach- 
ing aircraft with a lethal load of bullets 
and rockets. Yet for all its power and 
speed, this agile interceptor lands at low 
speeds—is perfectly adapted to require- 
ments of present carriers. 


Depend on 


Performance of the U. S. Navy’s F4D 
Skyray is another example of Douglas 
leadership in aviation. Developing both 
military and civilian planes that can be 
produced in quantity—to fly faster and 
farther with a bigger payload—is the basic 
rule of Douglas design. 
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Now! the highest output 
in so compact a unit! 


Ducts to 
tail surfaces 


Duct to cargo 
compartment 


CENTRAL STATION HEATING PACKAGE 


to 600000 BTU/ tr. 


The Choice of Canadair and 
Beech Aircraft Corporation 


Leading aircraft makers specify South Wind Central 
Station Heating Package for these reasons: Compared 
with ordinary type heating systems, this new South 
Wind package provides a unit 25% to 50% less in 
weight; a unit 50% to 65% less in initial cost; a unit 
with up to 75% less service requirements, service 
costs and spare parts requirements. 


¥ 


Duct to forward cabin 


Duct to wings 


Ideal for large cargo planes, large multi-engine 
transports and ground heating in support of these air- 
craft, this new South Wind Central Heating Package 
affords savings never possible before in aircraft heat- 
ing. Why not find out why yourself? Check—right 
now—the performance advantages shown below. Write 
South Wind for complete details today! 


Only South Wind combines all these 
advantages in Aircraft Central Heating 


1. Ability to produce regulated outputs between 350,000 
and 600,000 BTU/hr. constant heat flow. 

2. Accommodates wide variation in ram air pressure. 

3. Low pressure drop. 

4. Reliable at 65 below zero F. 

5. Proved in field and production experience. 


To Solve Your Heating Problems write today for the expe- 
rienced counsel of South Wind’s trained field engineers in 
adapting this or any other model in the complete South 
Wind line of heaters for commercial, military or civilian 
aircraft. Models range in capacity from 20,000 to 600,000 
BTU/hr. South Wind Division, Stewart-Warner Corpora- 
tion, Indianapolis 7, Indiana. Stewart-Warner Corporation 
of Canada, Ltd., Belleville, Ontario. 


Two 600,000 BTU/hr. packages 
side by side in top of ship. 


a Air scoop 


AIRCRAFT HEATING 
AND THERMAL 


ANTI-ICING EQUIPMENT 
INERT GAS GENERATORS 


Stain 
Weldin: 
Vol. 31 
160-s, 
availab 
method 
mechat 
welding 
selectio 
cutting 

Stair 
and A 
We 
Vol. 31 
illus 
ible in 
made 
lurgica 
mechat 
carbon 
metal 
ipplic 

Stuc 
craft § 
Stoop. 
ment, | 
527-s 
presen 
Thirty 
delphi 

Cre 
of Pre 
ind | 
h 
ry, | 
erence 

Tra 
havio1 
Armst 
Thiels 
Suppl 


pp. 3 


Meta 


in th 


— 

Th 
Slifki 
1952 
Th 
| 
Anan 

erie 
Copp 
Alur 
— </ R PRODUCT OF Alu 
and 

me 

ilu 


Stainless Clad Steels. Helmut Thielsch. 


Welding Journal, Research Supplement, 
Vol. 31, No. 3, March, 1952, pp. 142-s 
160-s, illus. 81 references. Review of 
available information on manufacturing 
methods, carbon diffusion, physical and 
mechanical properties, heat treatments, 
welding procedures and processes, dilution, 
selection of welding electrodes, and flame 
cutting 

Stainless-Steel Weld Deposits on Mild 
and Alloy Steels. Helmut Thielsch. 
Welding Journal, Research Supplement, 
Vol. 31, No. 1, January, 1952, pp. 37-s—64-s 
illus. 114 references. Review of avail- 
ible information on dissimilar-metal joints 
made with stainless-steel electrodes; metal- 
lurgical characteristics of joints, dilution, 
mechanical properties, heat treatments, 
carbon migration, base-steel and weld 
metal eracking, and hardenable steels; 
ipplications. 

Studies of the Crack Sensitivity of Air- 
craft Steels. A. W. Steinberger and J 
Stoop. Welding Journal, Research Supple- 
ment, Vol. 31, No. 11, November, 1952, pp 
527-s-542-s, illus. 10 references. (Paper 
presented at American Welding Society, 
Thirty-Third Annual Fall Meeting, Phila- 
delphia, October 20-26, 1952.) 

Creep and Stress-to-Rupture Properties 
of Pressure Vessel Steels. R. D. Wylie 
and H. Thielsch. Welding Journal, Re- 
earch Supplement, Vol. 31, No. 1, Janu- 
ry, 1952, pp. 11-s-19-s, illus. 15 ref- 
erences. 

Transition from Ductile to Brittle Be- 
havior in Pressure Vessel Steels. T. N 
Armstrong, N. A. Kahn, and Helmut 
Thielsch. Welding Journal, Research 
Supplement, Vol. 31, No. 8, August, 1952, 
pp. 371-s-880-s, illus. 97 references. 


Metals & Alloys, Nonferrous 


The Creep of Zinc Single Crystals. L 
Slifkin and W. Kauzmann. Journal of 
Applied Physics, Vol. 23, No. 7, July, 
1952, pp. 746-753, illus. 27 references. 

The Existence of a Macroscopic Shear 
in the Transformation in Cobalt. T. R. 
Anantharaman and J. W.. Christian. 
Philosophical Magazine, Vol. 48 (7th 
Series), No. 347, December, 
1338-1344, illus. 4 references. 

Grain Boundary Diffusion of Zinc in 
Copper. R. Flanagan and R. Smoluchow 
ski. Journal of Applied Physics, Vol. 23, 
No. 7, July, 1952, pp. 785-787, illus. 6 
references 

Aluminum Industry—-Supporting Role 
Sheet, Forgings, Extrusions, Castings. 
Ronald A. Keith. Canadian Aviation, Vol 
25, No. 12, December, 1952, pp. 68, 70, 72, 
74, illus 

The Effect of Notches on the Strength of 
Aluminum Alloys Under Static Tensile 
Loading. J. H. Palm. (.etalen, Vol. 7 
No. 18, September, 1952), Netherlands, 
Nationaal  Luchtvaartlaboratorium, Am- 
sterdam, Report No. M.1866, Reports and 
Transactions, Vol. 16, 1951 
12 references 

Metallurgy and Production of Suitable 
Aluminum Alloy Ingots for Large Forgings 
and Extrusions. T.L. Fritzlen. American 
Suciety of Mechanical Engineers, Annual 
Veeting, New York, November 30-Decem- 
ber o, 1952, Paper No. 52-A-@77 


illus. 12 references. 


1952, pp. 


8 pp., illus. 


15 pp., 
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Magnesium Gains Favor as Plane Metal. 
Irving Stone. Aviation Week, Vol. 57, No. 
26, December 29, 1952, pp. 31-34, illus. 
New applications; problems. 

New Titanium Contracts; Ryan Re- 
search Will Put the Saddle on Industry’s 
Most Promising Mustang. Ryan Re- 
porter, Vol. 13, No. 7, December 1, 1952, 
pp. 8, 28, illus. 

Titanium. Welding Journal, Vol. 31, 
No. 4, April, 1952, pp. 330, 331. 4 ref- 
erences. Du Pont’s production methods. 

Titanium: Headache With a Future. 
Aviation Week, Vol. 57, No. 18, November 
3, 1952, pp. 42, 44, 46, 47, illus. G-E’s ex- 
perience with forgings for jet-engine com- 
ponents. 


Nonmetallic Materials 


Effects of Moderate Biaxial Stretch- 
Forming on Tensile and Crazing Proper- 
ties of Acrylic Plastic Glazing. B. M. 
Axilrod, M. A. Sherman, V. Cohen, and I. 
Wolock. U.S., National Bureau of 
Standards, Journal of Research, Vol. 49, 
No. 5, November, 1952, pp. 331-342, illus. 
12 references. (Also available as Research 
Paper No. 2369. Superintendent of 
Documents, Washington. $0.10.) 

Impact Strength of Plastics. William 
Schack. Machine Design, Vol. 24, No. 11, 
November, 1952, pp. 159, 160, illus. 2 
references. Methods of measurement and 
analysis. 

Polymer Degradation Studies by Ab- 
sorption and Mass Spectrometry. B. G 
Achhammer. Analytical Chemistry, Vol 
24, No. 12, December, 1952, pp. 1925 
1930, illus. 20 references. 

The Effect of Temperature and Com- 
position Upon the Resilience of Elasto- 


mers. E. F. Schulz. American Society 


for Testing Materials, Bulletin, No. 186, 


December, 
references. 

Specimen Charging in the Electron 
Microscope and Some Observations on 
the Size of Polystyrene Latex Particles. 
S. G. Ellis. Journal of Applied Physics, 
Vol. 23, No. 7, July, 1952, pp. 728-732, 
illus. 10 references. 


1952, pp. 56-58, illus. 7 


Testing 


Fatigue Tests on Aluminum Alloy Spot- 
Welded Joints. Marshall Holt and E. C. 
Hartmann. Welding Journal, Research 
Supplement, Vol. 31, No. 4, April, 1952, pp. 
183-s-187-s, illus. 10 references. 

Weld Cracking of Aluminum Alloys. 
J. D. Dowd. Welding Journal, Research 
Supplement, Vol. 31, No. 10, October 
1952, pp. 448-s-456-s, illus. 3 references. 
(Paper presented at American Welding 
Society, Thirty-Third National Fall Meet- 
ing, Philadelphia, October 20-27, 1952.) 
Method and results of a test developed for 
quantitative evaluation. 

Brittle Strength and Transition Tem- 
perature of Structural Steel. W. C. 
Hoeltje and N. M. Newmark. Welding 
Journal, Research Supplement, Vol. 31, No. 
11, November, 1952, pp. 515-s-521-s, illus. 
14. references. (Paper presented at 
American Welding Society, Thirty-Third 
Annual Fall Meeting, Philadelphia, Oc- 
tober 20-26, 1952.) Analysis of results 
from wide-plate tests. 

Embrittlement of High-Strength Ferritic 
Welds. Peter P. Puzak and William S. 
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Pellinit. Welding Journal, Research Sup- 
plement, Vol. 31, No. 11, November, 1952, 
pp. 521-s—526-s, illus. Q9references. (Paper 
presented at American Welding Society, 
Thirty-Third Annual Fall Meeting, Phila- 
delphia, October 20-26, 1952.) An inves- 
tigation of the effect of thermal stress re- 
lieving of the Mn-Mo and Ni-Mo-V types. 

Rheotropic Embrittlement. E. J. Rip- 
ling. American Society for Testing Ma- 
terials, Bulletin, No. 186, December, 1952, 
pp. 37-42, illus. 9 references. (Paper 
presented at A.S.T.M., 55th Annual 
Meeting, June 23-27, 19&2.) Analytical 
strain and pre-strain study. 

Studies of the Crack Sensitivity of Air- 
craft Steels. A. W. Steinberger and J 
Stoop. Welding Journal, Research Sup- 
plement, Vol. 31, No. 11, November, 1952, 
pp. 527-s-542-s, illus. 10 references 
(Paper presented at American Welding 
Society, Thirty-Third Annual Fall Meet- 
ing, Philadelphia, October 20-26, 1952.) 

An Electrical Roughness Tester for the 
Workshop. G. W. van Santen. Philips 
Technical Review, Vol. 14, No. 3-4, Sep- 
tember-October, 1952, pp. 80-86, illus. 3 
references. 

Methods in Electron Microscopy of 
Solids. R. D. Heidenreich. Review of 
Scientific Instruments, Vol. 23, No. 11, 
November, 1952, pp. 583-594, illus. 19 
references. Replication methods; tech- 
niques of preparing and evaluating metal 
surfaces. 

A New Device for Metallic Shadow-Cast- 
ing. Tadatosi Hibi. Review of Scientific 
Instruments, Vol. 23, No. 7, July, 1952, pp. 
383-385, illus. 3 references. Construc- 
tion and operation of apparatus that uses a 
nozzle system. 

Instrument for Measuring Dynamic 
Viscosities and Rigidities. H. Markovitz, 
P. M. Yavorsky, R. C. Harper, Jr., L. J 
Zapas, and T. W. DeWitt. Review of 
Scientific Instruments, Vol. 23, No. 8, 
August, 1952, pp. 430-4387, illus. 10 
references. 

A Torsion Pendulum of Improved De- 
sign for Measuring Damping Capacity. 
James W. Jensen. Review of Scientific In- 
struments, Vol. 23, No. 8, August, 1952, pp 
397-401, illus. 4 references 


Meteorology 


Association between Jets and Surface 
Fronts. Sailplane and Glider, Vol. 20, No 
12, December, 1952, pp. 3-6, illus. 

Aviation Winds Aloft. II. Peter E. 
Kraght. Business Flying, Vol. 1, No. 4, 
December, 1952, pp. 14, 15, illus. Report 
reading to weather flying techniques. 

The Breakdown of a Low-level In- 
version Studied by Means of Detailed 
Soundings with a Modified Radiosonde. 
Frank Gifford, Jr. American Meteorologi- 
cal Society, Bulletin, Vol. 33, No.9, Novem- 
ber, 1952, pp. 373-379, illus. 6 references. 
Development in the course of research on 
short-range airport forecasting problems 

Notes on the Derivation of True Air 
Temperature from Aircraft Observations. 
D. D. Clark. Gt. Brit., Aeronautical Re- 
search Council, Current Papers No. 90, 
1952 (December 12, 1950): 8 pp., illus. 
British Information Services, New York 
$0.65 


114 AERONAUTI(C 


Remote Opening and Sealirg of Metal 
Tubes. L. T. Loh, H. W. Neill, M. H 
Nichols, and E. A. Wenzel. Review of 
Scientific Instruments, Vol. 28, No. 7, 
July, 1952, pp. 339-341, illus. 3. ref- 
erences. Pyrotechnic methods developed 
for taking high atmospheric samples in 
rockets. 

Symposium on Coordinating Meteoro- 
logical Research and Weather Fore- 
casting. American Meteorological Society, 
Bulletin, Vol. 33, No. 9, November, 1952, 
pp. 355-364 


Instruments 


An Airborne Flow Meter for Measuring 
Rain. Edward Wolff. American Meteoro 
logical Society, Bulletin, Vol. 33, No. 9, 


November, 1952, pp. 369-372, illus. 7 


“Unlike the proverbial horseshoe nail that Jost the 
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references. Based on a system of changing 
positions of an oscillating mercury fila- 
ment in a capillary tubs 

A Momentum Disdrometer for Measur- 
ing Raindrop Size from Aircraft. 
Katz. American Meteorological Society, 
Bulletin, Vol. 383, No. 9, November, 1952, 
pp. 365-368, illus. 7 references. 

Radiofrequency Mass Spectrometer for 
Upper Air Research. J. W. Townsend, 
Jr. Review of Scier Instruments, Vol 
23, No. 10, October, 1952, pp. 538-541, 
illus. & references 

A Rear Illuminated Cloud Chamber. 
R. Ronald Rau. Review of Scientific In 
struments, Vol. 23, No.8, August, 1952, pp 
443-445, illus 


Isadore 


7 references Designed for 


high-altitude free balloon flights for in 
vestigation of primary cosmic radiation 


WINNING y 

THE BATTLE 
with 

component parts 


battle, today’s military aircraft win battles because of the 
quality of their components. 
Where specifications demand precision machining, quality stamping, 
dependable certified heliarc or continuous seam welding, 
or tooling, major aircraft manufacturers invite UNIVERSAI. to bid. 
A major west coast production facility, UNIVERSAL 
offers long experience in the priceless “know how” 
that is so important in turning out quality in volume and 
guaranteeing “on-schedule” delivery — at competitive prices. 


Write for our new facilities brochure... 


let us bid 


on your requirements. Nationwide service. 


Cumberland 3-3115 
Alhambra, California 


L METAL PRODUCTS, INC. wesroronge sivee 


Tools « Dies « Metal Stampings + Aircraft Parts » 
Serving America’s Aircraft Industry 


MARCH, 1958 


Military Aviation 


New Angle for Carrier Landings. 4 vic 
tion Week, Vol. 57, No. 21, November 24, 
1952, p. 18, illus. Deck and operational 
technique developed by U.S. and British 
navies 

The Procurement Story. Canadian 
Aviation, Vol. 25, No. 12, December, 1952, 
pp. 382-46, 74, 76, 78-80, 94, illus. Con 
tents: DDP Spends Billions. RCAF | 
curement. Canadair Purchasing. Orenda 
Procurement. CF-100 Procurement. De 
Havilland Buys. 

Russians Push Rocket Fighter Program. 
American Aviation, Newsletter section, Vol 
16, No. 12, November 10, 1952, pp. 2, 4, 
illus. First details of development to per 


mit speeds of 2,500 m-p.h. at 200,000 ft 


Missiles 
The First Guided Missile Group. 


Andrew G. Favret. Antiaircraft Journal, 
Vol. 95, No. 6, November-December, 1952, 
pp. 21-28, illus. Formation at White 
Sands Proving Grounds in 1945; training 
and developmental projects 

Guided Missiles; Science Fiction or 
Fearsome Fact? Louis N. Ridenow, Jr 
Ryan Reporter, Vol. 13, No. 7, December 1, 
1952, pp. 10-12, 29, illus. A brief develop 
mental survey 

Reader’s Forum: Note on the ‘‘Dy- 
namic Stability of a Missile in Rolling 
Flight’”’ by Ray E. Boltz.. Arthur E. Bry 
son, Jr Journal of the Aeronautical 
Sciences, Vol. 20, No. 1, January, 1958, pp 
69 71 


Navigation 


Simplified Methods for the Application 
of the I.G.N. (French National Geographi- 
cal Institute) Air Navigation Chart in 
Gnomonic Projection; Technical Aspects 
of Air Transport. Institut Frangais du 
Transport Aerien, Research Paper No. 216 
January, 1952. 28pp., illus. 3 references 
(Supplement to Research Paper No 205, 
December, 1951.) 


Ordnance & Armament 


Acoustic Firing Error Indicator. Marcus 
C. Eliason and W. G. Hornbostel. Ei: 
tronics, Vol. 25, No. 10, October, 1952, pp 
98-101, illus. 1 reference. For ground 
to-plane or plane-to-plane shooting at air 
borne targets 


Parachutes 


Five-Inch, 50 Data-Channel Tape and 
Playback Units Built by Cook Research 
for Parachute Tests. Leo G. killian 
CEC Recordings, Vol. 6, No. 3, September 
1952, pp. 9, 10, illus. 


Photography 


Double-Flash Microsecond Silhouette 
Photography. Harold E. Edgerton. RK 
view of Scientific Instruments, Vol. 28, No 
10, October, 1952, pp. 532, 533, illus. For 
determining average velocities of shock 
waves and other rapidly moving objects 


dri 
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a 


AERONAUTICAL ENGINEERING REVIEW MARCH, 1953 115 


Airborne. 400 cycle — 208v AC 
drive. Horizontal sump. 


Airborne. Hydraulic drive. 1500 
Ib. hydraulic system. Horizontal 
sump. 


Airborne. 28v—2 hp motor. Ver- 
tical sump. At sea level, and at 
15,000 ft. delivers 2 cfm of free 
air compressed to 3,000 psi. 


Ground application. Here a port- 
able gasoline motor is used as 
a driving unit. 


Ground application. Here the 
(40m compressor can be driven by a 
Lf A 60 cycle 220 volt motor. 


Airborne. For personal planes. 2 
Belt driven. Integral sump. At § 

sea level, delivers 44 cfm of 
free air compressed to 500 psi. 


Airborne. 28v — 3% hp motor. 
Horizontal sump. Radio noise 
suppressor. 


Airborne. Hydraulic drive. 1500 
Ib. hydraulic system. Vertical 
sump. Pressurized inlet. 


Airborne. 28v — 342 hp motor. 
Vertical sump. Radio noise sup- 
pressor. 


Airborne. Hydraulic drive. 3,000 
Ib. hydraulic system. Pressur- 
ized inlet. Remote sump. 


fit a KIDDE 
4-stage 
compressor to your 
Nheumatics needs 


in the air... on the ground 


Except where indicated the Kidde Compressor 
delivers 4 cfm of free air compressed to 3,000 


psi at sea level. 


The word ‘‘Kidde’’ and the Kidde seal are trade-marks of 
Walter Kidde & Company, Inc. and its associated companies. 


sGidlale 


311 Main Street, Belleville 9, N. J. 


Walter Kidde & Company cf Canada, Ltd., Montreal, P. Q. 
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| 
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cts | 
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(Kerr) Electro-Optical Shutters for 
Ballistic Photography. B. James Ley and 
Philip Greenstein. Electronics, Vol. 25, 
No. 9, September, 1952, pp. 128-125, illus 

Schlieren Analysis of Inert-Gas Arc 
Shields. W. B. Moen and G. J. Gibson 
Welding Journal, Vol. 31, No. 3, March, 
1952, pp. 208-213, illus. 1 reference. 
(Paper presented at American Welding 
Society, Thirty-Second Annual Meeting, 
Detroit, October 15-21, 1951.)  Equip- 
ment and techniques. 

Some Properties of Lines on Divergent- 
Beam X-ray Photographs. A. G. Peace 
and G. E. Pringle. Philosophical Maga 
zine, Vol. 43 (7th Series), No. 347, Decem 
ber, 1952, pp. 1227-1242, illus. 13 ref- 
erences. 

Upper Level Precession Photography 
and the Lorentz-Polarization Corréction. 
I. Robinson D. Burbank. II. H. J. 
Grenville-Wells and $.C. Abrahams. Re- 
view of Scientific Instruments, Vol. 23, No. 
7, July, 1952, pp. 321-331, illus 7 
references. 


Power Plants 


Analyzing Ignition Problems of Piston 
and Jet Engines. I. Thomas Mac New. 
II Improvements in Jet Engine Ignition 
Systems. S. E. Gregoire. III]—Analyza- 
tion of the Creepage-Gap Ignition System. 
Tullio Tognola. Automotive Industries, 
Vol. 107, No. 5, September 1, 1952, pp. 
16-59, 84, 88, 90, illus. 


Atomic 


Nuclear Power Production. J. F. Flagg 
and M. J. Gross. Vachine Design, Vol. 
24, No. 10, October, 1952, pp. 294, 296, 
298, 301. (Based on article in General 
Electric Review, Vol. 55, No. 2, March, 


1952.) 


Ram-Jet & Pulse-Jet 


The Application of the Ramjet to Air- 
craft Propulsion. Malcolm Harned 
Paper, American Society of Mechanical 
Engineers, Annual Meeting, New York, 
Nevember 30-December 5, 1952 28 
pp., illus. 4 references. 

Ramjet Favored for Mach 2 4 Range. 
Aviation Week, Voi. 57, No. 24, Decem 
ber 15, 1952, pp. 21, 22, 24, 27, 28, illus. 
(Based on paper, ‘““The Application of the 
Ramjet to Aircraft’ by Malcolm Harned, 
presented at American Rocket Society, 
Seventh Annual Convention, 1952. ) 


Production 


Aero Engine Industry. Canadian Avia 
tion, Vol. 25, No. 12, December, 1952, pp. 
19, 50, 52, 53, 55, 61, 62, 64, 66, 90-93, 
illus. Contents: Pratt & Whitney Plant 
Builds Radial Engines. Bristol Canada 
Expands to Pace Engine Demands. (Rolls 
Royce) Approach Production of Nenes in 
Canada. New CGE Plant Equipped for 
Overhaul of Jets. 

25th Anniversary Issue. Solar Blast, 
Vol. 13, November, 1952. 64 pp., illus. 
1927-1952 survey history of Solar Air- 
craft Company, including developments in 
jet-engine components, gas turbines, and 
afterburners; the solaramic process, stain- 


less steel alloy foundry practices, and other 
production aspects 

First U.S. Turboprop Assembly Line. 
Aviation Week, Vol. 57, No. 19, November 
10, 1952, pp. 44, 45, illus. Equipment 
and methods used for Allison’s T40 

Safe Devices for Handling (Oxygen 
and Acetylene) Cylinders. J.C. McMills 
Welding Journal, Vol. 31, No. 4, April, 


1952, pp. 332, 333, illus 


Metalworking 


Oxygen Cutting of Defense Equipment 
Materials. A. H. Yoch. Welding Jour 
nal, Vol. 31, No. 3, March, 1952, pp. 217 
230, illus. (Paper presented at American 
Welding Society, Thirty-Second Annual 
Meeting, Detroit, October 15-21, 1951 
Precautions and methods required for 
alloy steels. 

Stainless Clad Steels. Helmut 
Thielsch. Welding Journal, Research Sup- 
plement, Vol. 31, No. 3, March, 1952, pp. 
142-s-160-s, illus. S81 references. Re 
view of available information on manu- 
facturing methods, carbon diffusion, physi- 
cal and mechanical properties, heat treat 
ments, welding procedures and processes, 
dilution, selection of welding electrodes, 
and flame cutting 

Surface Conditioning of Structural 
Steel. R. E. Somers and H. C. von 
Blohn. Welding Journal, Vol. 31, No. 3, 
March, 1952, pp. 193.198, illus. 2 refer- 
ences. (Paper presented at American 
Welding Society, Thirty-Second Annual 
Meeting, Detroit, October 15-21, 1951 

Ultrasonic Tinning Techniques for 
Aluminum. Alan E. Crawford. Elec 
tronics, Vol. 25, No. 12, December, 1952, 
pp. 102-105, illus. 9 references. 

Fiery Furnaces; Metal Tensions are 
Relaxed at Ryan with Artificial Fever. 
Ryan Reporter, Vol. 13, No. 7, December 
1, 1952, pp. 6, 7, 28, 24, illus 

Flame Hardening Turret-Ring Ball 
Races. B. A. Schevo and Z. J. Fabry 
kowski. Welding Journal, Vol. 31, No. 8, 
August, 1952, pp. 699 702, illus 

Flame-Plating. Journal, Vol 
31, No. 10, October, 1952, pp. 945-950, 
illus. Process of applying powdered 
tungsten carbide to metals, developed by 
Linde Air Products Co 

High-Strength Vacuum Brazing of 
Clad Steels. R. C. Bertossa. Welding 
Journal, Research Supplement, Vol. 31, 
No. 10, October, 1952, pp. 441-s—447-s, 
illus. (Paper presented at American 
Welding Society, Thirty-Third National 
Fall Meeting, Philadelphia, October 20 
27, 1952.) Process development by Chi 
cago Bridge & Iron Co. and Southern Re 
search Institute for uniform and continu- 
ous bonding over large areas 

Temper Brittleness in Low-Alloy Steel 
Weld Metal. Richard P. Wentworth 
and Hallock C. Campbell. Welding Jour 
nal, Research Supplement, Vol. 81, No. 11, 
November, 1952, pp. 505-s—514-s, illus 
9 references. (Paper presented at Ameri- 
can Welding Society, Thirty-Third An- 
nual Fall Meeting, Philadelphia, October 
20-26, 1952.) Heat-treating properties 

Designing Cold Impact Forgings .. . 
Of the Strong Aluminum Alloys Offers 
New Opportunities for Simplification and 


Cost Reduction. R.A. Quadt. Machine 
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Design, Vol. 24, No. 10, October, 152, 


pp. 190-192, illus. Methods used at 
Hunter Douglas Corp. 

Large Extrusion Press Operation and 
Production Problems. T. F. McCorinick 
American Society of Mechanical E) 
neers, Annual Meeting, New York, Ne 
ber 30-December 5, 1952, Paper 
52-A-79. 22 pp., illus. 8 references 

Large Forging Press Operations and 
Production Problems. G. W. Mother 
well, J. R. Douslin, and A. L. Rustay 
American Society of Mechanical Enginec 
Annual Meeting, New York, Novenibey 
30- December 5, 1952, Paper No. 52-A-78 
9 pp., illus 

Requirements for Large, Light Metal 
Forgings and Extrusions in the Aircraft 
Industry. George W. Papen. American 
Society of Mechanical Engineers, Annual 
Meeting, New York, November 30- Decen 
5, 1952, Paper No. 52-A-75. 20 pp., illus 
9 references. 

Review of Surface Finish Literature. 
II, II. John W. Sawyer. Machine De 
sign, Vol. 24, Nos. 10, 11, October, Novem 
ber, 1952, pp. 328, 331, 332, 334, 336, 338, 
340, 342, 344, 346, 348; 286, 288, 290, 242, 
294. 1945 through 1947 data 

Forming and Welding of Titanium. 
Francis H. Stevenson. Welding Journ 
Vol. 31, No. 11, November, 1952, pp 
1035-1041, illus. (Paper presented at 
American Welding Society, Thirty-Third 
Annual Fall Meeting, Philadelphia, Octo 
ber 20-26, 1952.) Techniques for rocket 
components 

Joint Design for Brazing. W. J. Van 
Natten. Welding Journal, Vol. 31, No 
11, November, 1952, pp. 1023-1028, illus 
(Paper presented at American Welding 
Society, Thirty-Third Annual Fall Meet 
ing, Philadelphia, October 20-26, 1952 
Selection of base and filler metals, types 
of joints, requirements as to strength, 
conductivity, and tightness for various 
services 

Production-Line Soldering and Braz- 
ing. C. E. Eadon-Clarke Electrica 
Communication, Vol. 29, No. 3, Sep 
tember, 1952, pp. 179-185, illus. (Based 
on article in Welding and Metal Fabrica 
tion, Vol. 19, July, 1951, pp. 247-252 

Technical Aspects of Soldering Prac- 
tices. Robert M. MacIntosh. Weldi) 
Journal, Vol. 31, No. 10, October, 1952, 
pp. 881-897, illus. 1 reference. (Paper 
presented at American Welding Society 
Thirty-Third National Fall Meeting, 
Philadelphia, October 20-27, 1952.) Prop 
erties of solder alloys; specifications for 
various types; methods of application 
tables. 

Basic Flame Studies and Their Rela- 
tionship to Welding Equipment. James 
A. Browning and Merle L. Thorpe. W'e/d 
ing Journal, Research Supplement, Vol. 31, 
No. 10, October, 1952, pp. 465-s 468-s 
illus. 4 references. 

Cold Pressure Welding for Aluminum 
Wire. Electronics. Vol. 25, No. 12, 
December, 1952, pp. 222, 224, 226, illu 
Koldweld Corp.’s process. 

Designing with Plug Welds. Omer 
Blodgett. Wachine Design, Vol. 24, No 
11, November, 1952, pp. 152, 153, illus 
2 references. Construction and applic 
tion of the Snow Co.'s drill table 
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ROUND PARTS 

nd 
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aft 
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re. 
38 
m. 
ird A 
ing 
2 At Allied’s Plant 3 in Hills- 
< dale, Michigan, aircraft engine parts such 
ys as those illustrated are being produced in high volume. 

It is significant that Allied is a preferred source for such 

parts ... past experience having proved that here the most 
p exacting specifications for close tolerances, fine surface finish 
4 and carefully controlled heat treatment will be met exactly. 

Within the past few months, a spacious factory addition has 
ac- 

been completed and considerable new equipment has been 
52, installed at Plant 3. With production now increased by 
re approximately 10%, Allied is in a greatly improved position 
ty 
:o to meet your present and future needs for hardened and 
»p precision ground parts of many types. We'll be glad to receive 
tor 
x your part prints for quotation. 
la- 

ALLIED PRODUCTS CORPORATION 
12 DEPT. D-9 e 12655 BURT ROAD e DETROIT 23, MICH. 

ner 
us PLANT 1 PLANT 2 PLANT 3 PLANT 4 
( Detroit, Mich. Detroit, Mich. Hillsdale, Mich. Hillsdale, Mich. : 
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maybe it can give you ideas! 


DIVISIONS OF NATIONAL-STANDARD CO. 


HE material you see above is braided wire. Here at National- 
Standard it is produced in almost limitless variations . . . flat, 
tubular, plain, beamed, springlike or untempered, tight or ex- 
panded, in many wire sizes, in a great many widths, and of any 
metal that can be drawn into wire. 


At present, the most common uses are for reinforcing pneu- 
matic tire beads, high pressure hose and other rubber products. In 
these applications its strength and mechanical adhesion qualities 
are unsurpassed. 


Considering its limitless variations and unique qualities, braided 
wire is bound to have many other effective applications. Perhaps 
it can save or make money for you! An interesting possibility, for 
example, is its use with transparent plastics to produce pleasing 
patterns as well as reinforcement. 


If all this gives you an idea you’d like to explore, be assured that 
National-Standard, as usual, is ready to cooperate with you all the 


way. Let’s talk it over. Just get in touch with the National-Standard 
Company, Niles, Michigan. 


ATHENIA STEEL. .Clifton, N. J......ccccececccces Flat, High Carbon, Cold Rolled Spring Steel 
NATIONAL-STANDARD. . Niles, Mich........... Tire Wire, Stainless, Fabricated Braids and Tape 
WAGNER LITHO MACHINERY. . Jersey City, N. Joccccccccccccccccees Metal Decorating Equipment 
WORCESTER WIRE WORKS. . Worcester, Mass....... Round and Shaped Steel Wire, Small Sizes 
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Effect of Vibration on Weld Metal. 
fohn W. Welty. Welding Journal, Re- 
search Supplement, Vol. 31, No. 8, August, 
1952, pp. 361-s-366-s, illus. 

The Expression of Spot-weld Properties. 
Julius Heuschkel. Welding Journal, Vol. 
31, No. 10, October, 1952, pp. 931-948, 
illus. 4 1eferences. (Paper presented at 
American Welding Society, Thirty-Third 
National Fall Meeting, Philadelphia, 
October 20-27, 1952.) Empirical solu 
tions involving weld characteristic inter 
relations of carbon and manganese steel 
svot welds. 


Faster Seams with Fewer Spots. Ryan 
Reporter, Vol. 13, No. 7, December 1, 
1952, pp. 22, 27, 28, illus. Ryan welding 
technique and facilities. 

Flash Butt Welding of High-Tempera- 
ture Alloys. I.A.Oehler. Welding Jour- 
nal, Vol. 31, No. 3, March, 1952, pp. 230 
232. (Paper presented at American Weld- 
ing Society, Thirty-Second Annual Meet 
ing, Detroit, Mich., October 15-21, 1951.) 
Typical specifications including require 
ments of materials used in jet engines 

Heat Treating Properties of Low Hydro- 
gen Electrode Weld Metals. D.C. Smith 
and W. G. Rinehart. Welding Journal, 
Vol. 31, No. 4, April, 1952, pp. 296-305, 
illus. 8 references. (Paper presented at 
American Welding Society, Thirty-Second 
Annual Meeting, Detroit, October 15-21, 
1951.) 

Increased Multispot Production with 
Limited Power Supply. C. R. Whitney, 
Jr. Welding Journal, Vol. 31, No. 11, 
November, 1952, pp. 1029-1084, illus 
(Paper presented at American Welding 
Society, Thirty-Third Annual Fall Meet 
ing, Philadelphia, October 20-26, 1952.) 
Development and advantages of unit con 
trol panels 

Kilowatts Don’t Weigh Anything. W. 
P. Brotherton. Welding Jovrnal, Vol. 31, 
No. 4, April, 1952, pp. 334-836, illus 
Ryan Co.'s spot-welding methods for 
external wing fuel tanks and other com 
ponents 

Low-Hydrogen Welding Rods. J. D 
Fast. Philips Technical Review, Vol. 14, 
No. 3-4, September-October, 1952, pp 
96-101, illus 10 references 

Meter Miser. Ryan Reporter. Vol 
13, No. 7, December 1, 1952, pp. 13, 27, 
illus. Automatic argon gas and water 
control device for heliare welding. 

New Welding Process Developed for 
Joining Small Aluminum Wires. P. B. 
Dickerson and C. R. Dixon. Automotive 
Industries, Vol. 107, No. 5, September 1, 
1952, pp. 50, 51, 100, 102, illus. (Based 
on a paper presented at American Insti 
tute of Electrical Engineers, Welding 
Conference, Detroit, 1952 

Porosity in Mild Steel Weld Metal; 
A Review of the Literature.... Donald 
Warren and R. D. Stout. Welding Jour 
nal, Research Supplement, Vol. 31, No. 8, 
August, 1952, pp. 381-s-386-s. 39 refer 
ences 

Predetermination of Preheat and Post- 
heat for Submerged-Arc Welding. Clar 
ence E. Jackson and Arthur E. Shrubsall 
Welding Journal, Research Supplement, 
Vol. 31, No. 1, January, 1952, pp. 1-s 
10-s, illus. 11 references. (Paper pre 
sented at American Welding Society, 
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MODEL 47 HELICOPTERS - 


B E LL Dor CORPORATION 


Lord Mountings 
on the upper engine basket 


Noy every day the valuable services of military and commer- 
cial helicopters make newspaper headlines. But one contribu- 
ting factor never meets the eye . . . the continuous efforts of De- 
sign Engineers to improve helicopter performance. For example, 
the Model 47 Bell Helicopter. Its smooth power delivery and con- 
trol characteristics are improved by the Lord Mountings used as 
standard equipment on the upper engine basket and lower sprags 
shown in these close-up photos. Combining the experience of 
Lord Engineers with that of airframe and engine designers results 
in the more nearly perfect and economical operation of military 
and commercial aircraft. In like manner the machines of business 
and industry are improved. You are invited to consult with us on 
the control of vibration and shock to improve the operation of 
your product. 


BURBANK, CALIF. DALLAS, TEXAS PHILADELPHIA 7, PA. DAYTON 2, OHIO 
South Third Street 413 Fidelity Unior 5 Widener Building 4 West First Street 


DETROIT 2, MICH. NEW YORK 16, N.Y. CHICAGO 11, ILL. ERIE, PA. 
Woodward Ave 289 Madison Avenue 20 N. Michigan Ave 1635 West 12th Street 


LORD MANUFACTURING COMPANY e ERIE, PA. 
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Here’s why those in the know 
— demand 


Two-to-one ratio gears 
for remote engagement. 


Universal joint accommo- 
dates angle drive shaft. ~. 


Radio tuning 
shaft adapter. 


Tapered shells automatically 
center contacts for engagement. 


This highly specialized DPD2 Cannon Plug, a member of the DP 
Series, has its principal use in aircraft instrument panels and 
remote radio control equipment. But, like many other Cannon 
Plugs, it has found its way into other fields where the highest 
quality is needed and where the value of long, trouble-free per- 
formance is recognized. 

Originally this 2-gang connector was designed to assist in the 
standardization of radio and instrument assemblies so that such 
equipment might be interchanged between similar aircraft. It allows 
for compact design in close quarters with access from the front 
only. This type of application and variations of the fittings are 
shown at right. Any Cannon DPD insert may be placed within the 
shell, with or without tuning shaft, coax, twinax, large or small 
contacts, provided the separation forces of both halves are similar. 

This plug typifies the close attention to important detail that 
distinguishes every Cannon Plug—the world’s most extensive line. 
lf you are looking for real value, regardless of the field you work 
in, your best bet is Cannon. 


CANNON 
ELECTRIC 


Since 1915 
CANNON ELECTRIC COMPANY 
LOS ANGELES 31, CALIFORNIA 


Factories in Los Angeles, Toronto, New Haven. Representatives in prin- 
cipal cities. Address inquiries to Cannon Electric Company, Dept.C-105, 
P.O. Box 75, Lincoln Heights Station, Los Angeles 31, Calitornia. 
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Screw ejection system for 
engaging and disengaging 
contacts 


Hand tinning keeps solder 
inside cups. 


All pin and socket con- 
tacts precision machined 
from solid bar stock, gold 
or silver electroplated. 


Inserts may be removed 
from front or rear of shell. 


Connector is separated by turn- 


ing slotted shaft here. Complete 
unit may then be removed from 


pedestal, shown below 


(Left) Same Cannon Plug without tuning 
shaft. Straight drive instead of 90° 
gear. (Right) Similar DPD2 with Dzus 
wing nut extraction method and junc- 
tion shells. There are several other vari- 
ations. Write for details. 
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Thirty-Second Annual Meeting, Detroit, 
October 15-21, 1951.) 

Preheating for Welding. Arthur B 
Tesmen. Welding Journal, Vol. 31, No 
1, April, 1952, pp. 306-313, illus. 14 
references. Factors that cause cracks in 
welds; preventive methods. 

Product Design for Welding; Equip- 
ment and Method to Economically Weld 
Automatically Production Jobs of Moder- 
ate Quantities. John Mikulak. Welding 
Journal, Vol. 31, No. 1, January, 1952, 
pp. 29°54, illus. (Paper presented at 
American Welding Society, Thirty-Sec- 
ond Annual Meeting, Detroit, October 15 
21, 1951.) 


Production Welding 24ST3 Aluminum 
Using Slope Control. Robert E. Kemp 
Welding Journal, Vol. 31, No. 8, August, 
1952, pp. 687-691, illus. (Paper pre 
sented at  A.I.E.E.-A.W.S.-I.E.E.S.D 
Joint Meeting, Third Annual Welding 
Conference, Detroit, April 17, 1952. ) 

Projection Welding of Steel in Heavy 
Gages and in Dissimilar Thicknesses. 
Ernest F. Nippes and John M. Gerken 
Welding Journal, Research Supplement, 
Vol. 31, No. 3, March, 1952, pp. 113-s 
125-s, illus. 5 references. 

Recommended Practice for the Weld- 
ing of Steel Castings. Welding Journal, 
Vol. 31, No.4, April, 1952, pp. 315-322 
illus. 6 references. (Excerpts from the 
Steel Founders’ Society Manual. ) 

Resistance and Fusion Welding of 
Titanium and Its Alloys. E. F. Holt and 
W.H. Moore. Welding Journal, Vol. 31, 
No. 3, March, 1952, pp. 213-216, illus 
14 references 

Seam Welding of 0.005-In. Inconel 
Sheet. E. F. Nippes and John M 
Gerken Welding Journal, Research Sup 
plement, Vol. 31, No. 8, August, 1952, pp 


366-s 3870-s, illus. 


Spot Welding of Titanium Alloy Sheet. 
M. L. Begeman, FE. H. Block, Jr., and 
Frank W. McBee, Jr. Welding Journ 
Research Supplement, Vol. 31, No. 10, 
October, 1952, pp. 469-s-474-s, illus. 9 
references. (Paper presented at American 
Welding Society, Thirty-Third National 
Fall Meeting, Philadelphia, October 20 
24, Results of tests of strength, 
penetration, indentation, hardness, and 
microstructure 


Stainless-Steel Weld Deposits on Mild 
and Alloy Steels. Helmut Thielsch 
Welding Journal, Research Supplement, 
Vol. 31, No. 1, January, 1952, pp. 37-s 
O4-s, illus. 114 references. Review of 
available information on: dissimilar 
metal joints made with stainless-steel elec 
trodes; metallurgical characteristics of 
joints, dilution, mechanical properties, 
heat treatments, carbon migration, bas« 
steel and weld-metal cracking, and hard 
enable steels; applications 

Strength Joints to Steel with Aluminum 
Bronze Filler Metals. Willis G. Groth 
and Robert E. Maersch. Welding Jour 
nal, Vol. 31, No. 11, November, 1952, pp 
1042-1048, illus. (Paper presented at 
American Welding Society, Thirty-Third 
Annual Fall Meeting, Philadelphia, Octo 
ber 20-26, 1952.) Application of brazing 
and welding concepts for joining dissimilar 
metals 
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THE EMERSON ELECTRIC MFG CO 
01080 FLOMISSANT AVENUE 


ST LOUIS 21, MO 


“The 
Company 
We 
Keep” 


GENERAL 


couraer 


APPARATUS SALES 


INDIANA GE AF WORKS 


THE PIERCE COVRRVOR COWPAND. INC. 


WESTINGHOUSE 
ELECTRIC CORTFORATION 


A representative exhibit of a few of our customers who have 
long used Bardwell & McAlister, Inc. as a source of supply for 


locking steel threaded inserts and 
studs in all materials softer than steel 


You are invited to join our “Good 
Company” — write for our Rosan 
Catalog, Dept. 43. 


ROSAN Threaded Insert ROSAN Locked-in Studs 


BARDWELL & McALISTER, Inc. 


BURBANK, CALIFORNIA 


The Original manufacturer of the Rosan Locking System 


AIRC RAFT APPROVED 
V5 


STAINLESS STEEL 


THREE-WAY NORMALLY OPEN AND 
NORMALLY CLOSED 


WEIGHT ONLY 1% LBS. APPROX. 32” HIGH 


Soft synthetic rubber inserts in plunger prevent 


leakage.. 


-Spring loaded for positive action...Power consump- 
tion approx. 10 watts.. 


sure to 150 P.S.I.... 


-Usable in any position...Operating pres- 
Fluid connections to suit your specifications. 

Some mudels for aircraft, such as valve illustrated, have 
Yellow Dot approval. Other solenoid aircraft valves available 


and under development for pressures to 3,000 P.S.I. 


Two-way normally open and normally closed solenoid valves 
for special media such as liquid oxygen, nitric acid and concen- 
trated hydrogen peroxide are also available in a variety of sizes. 
Inquiries regarding your solenoid valve 


problemsare welcomed. 


VALVE DIV. 


THE SKINNER CHUCK COMPANY 
104 Edgewood Ave., New Britain, Conn. 
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Mierotomic 


the drawing pencil 
that holds up 


under pressure 


Smoothness... absolute uniformity 
deep print clarity—you can virtually 
feel them in Eberhard Faber’s new 
Microtomic drawing pencil. And— 
under today’s pressure in the drafting 
room, few things are more important in 
a pencil. 


Representing the finest in Eberhard 
Faber research and development of 
drawing pencils, the Microtomic will 
stand the most rigid drafting room com- 
parison. Order some — test them — today. 


Only Microtomic gives you 
all these features 
DENSITY LEADS 


Lines are opaque to actinic rays 
of high speed ‘printers’. 


ABSOLUTELY UNIFORM 


Every Microtomic of the same 
degree marking is identical. 


NEW DUSK GRAY 


Scores of professional men 
acclaimed it the best color for a 
drawing pencil. 


BULL'S-EYE DEGREE MARKING 


Easier to read... quicker to find 
—positive identification. 


ALSO — Choice of Holders and 
Microtomic Drawing Leads in all 
degrees. 


FABER 


since 1849 


TRADEMARKS REG U.S. PAT. OFF. 
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ADEL PROPELLER FEATHERING PUMPS 


TROUBLE-FREE PERFORMANCE 


“as specified”’ 


RATED CAPACITY: 3.75 G.P.M. min. at 26 Volts D.C. and 170 AMPS. 
at sea level. 

RATED PRESSURE: 825 + 25 P.S.I. 

RELIEF VALVE SETTING: 1400 P.S.I. min. with outlet port blocked. 

DUTY CYCLE: 10 seconds on and 10 minutes off. 

AMBIENT TEMPERATURE RANGE: —65° to +-160°F. 

MOTOR ROTATION: Counter clockwise viewed from pump end. 

WEIGHT: 20 Ibs. 5 ozs. 

FLUID: Various aircraft oils and combinations, such as aircraft hy- 
draulic fluid mixed with aircraft engine oil, etc. 

Motor designed to meet explosion-proof requirements of Specification 

MIL-E-5272, Section 4.13. 

ADEL Propeller Feathering Pumps meet or surpass all Military or 


Commercial standards to provide safe, dependable prop feathering 
performance. 


; : ADEL produces a complete line of Aircraft HyDRAULIC 
Write for new, descrip- & PNEUMATIC CONTROL EQUIPMENT, 
tive Brochure containing 

pegs : FUEL SYSTEM EQUIPMENT, ENGINE ACCESSORIES AND LINE 

detailed information on SUPPORTS. 
ADEL's line of Aircraft 
Equipment and facili- 
ties. Address ADEL 


DIVISION, GENERAL PUMPS 
METALS CORPORATION, | 
10779 Van Owen St., \ 


Burbank, Calif. 


DIVISION OF GENERAL METALS CORPORATION * BURBANK, CALIF.* HUNTINGTON, W. VA 


CANADIAN REPRESENTATIVE: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 
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Unionmelt Cladding of Mild Steel Roll 
by Series-Arc Technique. J. F. Collins, 
H.1. Shrubsall, and J. L. Wilson. Welding 
Journal, Vol. 31, No. 11, November, 1952, 
pp. 1050, 1051, illus. 

Weld Cracking of Aluminum Alloys. 
J. D. Dowd. Welding Journal, Research 
Supplement, Vol. 31, No. 10, October, 
1952, pp. 448-s-456-s, illus. 3 references 
(Paper presented at American Welding 
Society, Thirty-Third National Fall Meet 
ing, Philadelphia, October 20-27, 1952 
Method and results of a test developed for 
quantitative evaluation. 

Welding Iron-Bearing Alpha Aluminum 
Bronze. F. Emery Garriott. Welding 
Journal, Vol. 31, No. 1, January, 1952, pp 
18-28, illus. 5 references. (Paper pre 
sented at American Welding Society, 
Thirty-Second Annual Meeting, Detroit, 
October 15-21, 1951.) Results of tests 

The Welding of Copper by the Inert- 
Gas Metal-Arc Process. (1951 Adams 
Lecture.) John J. Chyle. Welding Jour 
nal, Vol. 31, No. 8, August, 1952, pp. 663 
686, illus. 35 references. (Paper pre 
sented at the American Welding Society, 
Thirty-Second Annual Meeting, Detroit, 
October 15-21, 1951.) 

Welding of High-Alloy (15% Cr-35% 
Ni) Castings. R. David Thomas, Jr 
Welding Journal, Research Supplement, 
Vol. 31, No. 1, January, 1952, pp. 27-s 
32-s, illus. 3 references. (Paper pre 
sented at American Welding Society, 
Thirty-Second Annual Meeting, Detroit, 
October 15-21, 1951.) Development of a 
test plate for determining weldability and 
qualifying procedures. 

Welding of High Heat-Resistant Ma- 
terials. J. L. Solomon. Welding Jour 
nal, Vol. 31, No. 3, March, 1952, pp. 233 
238, illus. 4 references. (Paper pre 
sented at American Welding Society, 
Thirty-Second Annual Meeting, Detroit, 
October 15-21, 1951.) Effect of metal 
lurgical properties of jet-aircraft construc- 
tion materials on welding procedures 


Production Engineering 


Developing Engineering Efficiency. 
Arnold R. Smith. Machine Design, Vol 
24, No. 11, November, 1952, pp. 106-110, 
illus. Orientation of new design engineers 
and streamlining of staff projects. 

Mechanizing for Jet Output; In 25th 
Year, Solar in San Diego Marks Progress 
with New Methods. Western Aviaticn, 
Vol. 32, No. 12, December, 1952, pp. 12 
15, illus. 

Plastic Prototypes Revolutionize Prep- 
aration for Manufacture. Wallace A 
Stanley. S.A.E., Summer Meeting, Al 
lantic City, N. J., June 1-6, 1952, Preprint 
No.775. 24 pp., illus. (Also available in 
Machine Design, Vol. 24, No. 10, October, 
1952, pp. 301, 304, 306, 308, 310, 312, 314 

Production Control of —. Resistors. 
W. H. He and J. W. Eng. Elec 
tronics, Vol. 25, No. 10, ae 1952, pp 
106-109, 

Quality Control for Spot Welding in a 
Job Shop. Peter G. Poetto. Welding 
Journal, Vol. 31, No. 11, November, 1952, 
pp. 1017-1022. 

Quality Control Methods; Their Use 
In Design. IV—Human Elements in 
Production. V—Building-In Quality. 
ViI—Processes and Natural Tolerances. 
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* Across the broad organizational expanse from DESIGN to DELIVERY, TEMCO 
rt- Aircraft Corporation is a smoothly coordinated team. TEMCO personnel at Dallas, 
me Greenville and the Garland subsidiary plant...in all phases of management, engi- 
neering and production... work together to produce better, more efficiently and at 
in lowest possible cost. 


The experience and skill of the production workers, the knowledge and ability of 
f supervision and management and the determination on the part of all concerned to 
do the job quickly and well have been responsible for TEMCO’s rapid growth. 
Today, with one of the most modern and best equippéd aircraft production facilities 
in the nation, TEMCO is putting its teamwork behind our country’s defense effort. 


it, In original design of its own, in complete aircraft manufacture and in major 
modification-overhaul work, TEMCO is on the job. 


TEMCO 1s A Goop 


PLACE TO WORK 


And, there’s a big aircraft 
future for TEMCO employees. 
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ANUFACTURERs 


| DALLAS, TEXAS 
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in AIRCRAFT MANUFACTURING MAJOR SUB-CONTRACTING OVERHAUL AND MODIFICATION 
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Dorian Shainin. Machine Design, Vol 
24, Nos. 10, 11, 12, October, November, 
December, 1952, pp. 193-198; 161-168; 
173-179, illus + references. 

Resistance Welding Quality Control. 
Thomas J. Lepito and Robert M. Taylor. 
Welding Journal, Vol. 31, No. 8, August, 
1952, pp. 692 698, illus. For jet engines. 


Production of Specific Aircraft 


(de Havilland) Doves in the United 
States. Zhe Aeroplane, Vol. No. 
2152, October 17, 1952, p. 542, illus. 

Four Way Duty. Ryan Reporter, Vol 
13, No. 7, December 1, 1952, pp. 4, 5, 26, 
illus. Ryan Co.’s part in the production 
and conversion of the Boeing KC-97F 
Strato-freighter 

Lightweight Stiffened Sections. Melvin 
Stone. Machine Design, Vol. 24, No. 10, 
October, 1952, pp. 185-189, illus. 
ences 


5 refer- 
Materials evaluation and design 
considerations in developing the Douglas 
C-124A cargo floor. 

Production Details on Republic F-84F. 
Irving Stone. Aviation Week, Vol. 57, 
No. 24, December 15, 1952, pp. 31, 52, 
34, 37, 39, illus. 


Tooling 


The Design and Construction of Large 
Forging and Extrusion Presses for Light 
Metals. M.D.Stone. American Society 
of Mechanical Engineers, Annuai Meeting, 
New York, November 30-December 5, 
1952, Paper No. 52-A-76. 39 pp., illus. 
29 references. 

Extruding Giants Coming Along. 
Irving Stone. Aviation Week, Vol. 57, 
No. 22, December 1, 1952, pp. 42, 47, 48, 
illus. Progress in Air Force’s heavy-press 
prograin. 

Ingenious Tool Speeds Jet Planes. 
Ryan Reporter, Vol. 13, No. 7, Decem- 
ber 1, 1952, pp. 9, 26, illus. Cincinnati 
Bickford and American Hole Wizard 
radial-arm drills altered to machine com- 
plex components. 

Parts Forged by Collision Hammer. 
Irving Stone. Aviation Week, Vol. 57, 
No. 28, December 8, 1952, pp. 32, 35, 36, 
illus. Chambersburg Engineering Co.'s 
Cecomatic Impacter. 

Progress Made in Heavy Forge-Press 
Art. Irving Stone. Aviation Week, Vol 
57, No. 20, November 17, 1952, pp. 50 
42, 54, 56, 59, 60, illus. Equipment and 
applications by Wyman-Gordon Co. under 
Air Force program. 

Shock Treatment; Ryan Engineers 
Put ‘‘Inner-Springs’’ Under Cecostamp 
Beds. Ryan Reporter, Vol. 13, No. 7, 
December 1, 1952, pp. 2, 3, 25, illus 

Welded Design Improves (Boice Crane) 
Jointer. \achine Design, Vol. 24, No. 11, 
November, 1952, p. 134, illus 


Propellers 


Airscrews for the Britannia and 
Princess. Jhe Acroplaune, Vol. 838, No 
2149, September 26, 1952, pp. 460 462, 
illus. Construction; techniques of han 
dling. 

Optimum Single Propellers in Radially 
Varying, Incompressible Inflow. Frank 
Lane. Journal of Applied Mechanics, 
Vol. 19, No. 3, September, 1952, pp. 252 
256, illus. 4 references. Extension of 
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the Betz process for minimizing energy 
loss. 

The Aerodynamic Design of Supersonic 
Propellers from Structural Considera- 
tions. Jerome B. Hammack. U.S., N.A.- 
C.A., Technical Note No. 2851, December, 
1952. 21 pp., illus. 2 references. 

Proteus Prop Changes Pitch Fast. 
Aviation Week, Vol. 57, No. 21, Novem 
ber 24, 1942, p. 30, illus 
and applications of new de 
blades. 


Performance 
Havilland 


Reference Works 


Literature Survey of the Effect of Sub- 
Zero Temperatures on Fuels and Lubri- 
cants. J. M. Lloy. Canada, National 
Research Council, Division of Mechanical 
Engineering, Fuels and Lubricants Labora 
tory, Report No. MP-9, July 15, 1952 
186 pp. 322 references 

Review of Surface Finish Literature. 
Il, II. John W. Sawyer Machine De 
sign, Vol. 24, Nos. 10, 11, October, Novem 
ber, 1952, pp. 328, 331, 332, 334, 336, 338, 
340, 342, 344, 346, 348; 286, 288, 290, 292, 
294. Bibliographic data 
through 1947; 
index. 

Directory of West Coast Electronic 
Manufacturers. //e-7ech, Vol. 11, No 
9, September, 1952, pp. 86, 87 

Tele-Tech’s (1953) Station & Studio 
Equipment Directory. ¢/e-7ech, Vol. 11, 
No. 10, October, 1952, pp. 115-206, illus 
Listing of manufacturers of communica 
tions equipment 


cover 1945 
cross-reference subject 


Rotating Wing Aircraft 


Helicopter Behaviour in the Vortex Ring 
Conditions. W.Stewart. Gt. Brit., Aero 
nautical Research Council, Current Papers 


No. 99, 1952 (November, 1951). 16 pp., 
illus. 7 references sritish Information 


Services, New York 

Comparison of Helicopter Rotor Model 
Tests of Aerodynamic Damping with 
Theoretical Estimates. G. J. Sissingh. 
Gt. Brit., Aeronautical Research Council, 
Current Papers No. 98, 1952 (August, 
1951). 16 pp., illus. 3 references. Brit 
ish Information Services, New York 
$0.90. 

The Effect of Induced Velocity Variation 
on Helicopter Rotor Damping in Pitch or 
Roll. G. J. Sissingh. Gt. Brit., Aero 
nautical Research Council, Current Papers 


$0.65 


No. 101, 1952 (November, 1951) 16 pp., 
illus. 2 references. British Information 
Services, New York. $0.90 
Descriptions 

American Helicopter Co.’s XH-26 


Pulse-Jet-Powered Single-Place Collaps- 
ible Helicopter. Je Aeroplane, Vol. 83, 
No. 2154, October $1, 1952, pp. 606, 607, 
illus. 1 reference 
Doman LZ-5 (YH-31 
Helicopter. M. Berry 
copter, Vol. 28, No. 12 
pp. 6, 7, 12, 18, illus 
Kaman Model HTK-!1 Three-Place 
Counter-Rotating Twin-Rotor Helicopter. 
Aviation Week, Vol. 57, No 
8, 1952, pp. 20-22, illus 


Four=-Six Place 
lmerican Heli- 
, November, 1952, 


23, December 
Modifications 


from prototype; production methods. 
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Uses 
PNYA Predicts Mass Copter-Com- 
muting. .lviation Week, Vol. 57, No. 23, 


December 8, 1952, pp. 87, 88. Results of 
Port of New York Authority study of 
probable helicopter uses and 
changes through 1975. 

Potential Of The Helicopter In The De- 
velopment of Air Transportation. David 
EK. Postle. American Helicopter, Vol. 28, 
No. 12, November, 1952, pp. 8-11, 15. 

Some Thoughts on the Operational Use 
of the Transport Helicopter. Peter G 
Masefield. Airports & Air Transporta 
tion, Vol. 6, No. 97, November-December, 


design 


1952, pp. 110-114. (Based on a paper 
presented before Royal Aeronautical 


Society, 1952.) 


Sciences, General 


Mathematics 


Bound-State Perturbation Theory in 
Four-Dimensional Momentum Represen- 
tation. G. Brown. Royal Society 
(London), Preceedings, Series A, Mathe 
matical and Physical Sciences, Vol. 215, 
No. 1122, December 5, 1952, pp. 371-385, 
illus. 10 references. 

Improper Integrals in Theoretical Aero- 
dynamics. K. W. Mangler. Gt. Brit. 
sleronautical Research Council, Current 
Papers No. 94, 1592 (June, 1951). 
illus. 5 references. British Information 
Services, New York. $2.00. 

A Method of Computing Exact Inverses 
of Matrices With Integer Coefficients. 
J. Barkley Rosser. U.S., National Bureau 
of Standards, Journal of Research, Vol. 49, 
No. 5, November, 1952, pp. 349-358 
(Also available as Research Paper No 
2371 Superintendent of 
Washington. $0.10.) 

The Numerical Solution of Two-dimen- 
sional Fluid Motion in the Neighbour- 
hood of Stagnation Points and Sharp 
Corners. LL. C. Woods. Gt. Brit., Aero 
nautical Research Council, Reports and 
Memoranda No. 2726, 1952 (October, 
1949). 12 pp.,illus. 10references. Brit 
ish Information Services, New York 
$0.90. 

On the Solution of Linear Simultaneous 
Differential Equations with Constant Co- 
efficients by a Process of Isolation. 
J. Morris. Gt. Brit., Aeronautical Re 
search Council, Reports and Memoranda 
No. 2623, 1952 (September, 1947). 7 pp 
5 references. British Information Ser, 
ices, New York. $0.50. 

A Planimetric Method of Harmonic 
Analysis. Fred B. Daniels. Review of 
Screntific Instruments, Vol. 23, No. 7, 
July, 1952, pp. 369, 370, illus. 


ences 


35 pp., 


Documents, 


2 refer 


Physics 


Markoff Chains, Wiener Integrals, and 
Quantum Theory. Elliott W. Montroll 
Communications on Pure and Applied 
Mathematics, Vol. 5, No. 4, November, 
1952, pp. 415-453. 28 references. 

Mathematical Aspects of the Quantum 
Theory of Fields. IV—Occupation Num- 
ber Representation and Fields of Differ- 
ent Kinds. kK. O. Friedrichs. Com 
munications on Pure and Applied Mathe 
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matics, Vol. 5, No. 4, November, 1952, pp. 
349-411, illus. 5 references. 

Experiments with Oscillating Disk 
Systems in Liquid Helium. II. A. C. 
Hollis-Hallet. Royal Society (London), 
Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 210, No. 1162, 
January 7, 1952, pp. 404-426, illus. 20 
references. 

A Mathematical Analysis of the Relaxa- 
tion Type of Vehicle Suspension. Joseph 
Gallagher and Enrico Volterra. Journal 
of Applied Mechanics, Vol. 19, No. 3, pp. 
389-396, illus. 9 references. 

Measurement of Dynamic Shear Vis- 
cosity and Stiffness of Viscous Liquids by 
Means of Traveling Torsional Waves. 
H. J. MeSkimin. Acoustical Society of 
America, Journal, Vol. 24, No. 4, July, 
1952, pp. 355-365, illus. 14 references. 

Measurements of the Physical Proper- 
ties of Active Nitrogen. James M. 
Benson. Journal of Applied Physics, Vol. 
23, No. 7, July, 1952, pp. 757-768, illus. 
9 references. (Based on a Ph.D. thesis.) 

Shock Hydrodynamics and Blast Waves. 
H. A. Bethe, K. Fuchs, J. von Neumann, 
R. Peierls, and W. G. Penney. U.S., 
Atomic Energy Commission, Report No. 
AECD-2860, October 28, 1944. 60 pp., 
illus. 15 references. 

Statistical Mechanics, Thermody- 
namics, and Fluid Dynamics of Systems 
with an Arbitrary Number of Integrals. 
Harold Grad. Communications~on Pure 


and Applied Mathematics, Vol. 5, No. 4, 
November, 1952, pp. 455-494. 15 refer- 
ences. (Presented at the American 


Chemical Society, Symposium on_ Ir- 
reversible Thermodynamics, Buffalo, 
March 24, 1952.) 

Stress Waves in Solids. R.M. Davies 
Applied Mechanics Reviews, Vol. 6, No. 1, 
January, 1952, pp. 1-3. 99 references. 
Elastic, viscoelastic, and plastic waves. 

The Theory of an Oscillating Cylinder 
Viscometer. I. Ali A. kK. Ibrahim and 
A. M. Kabiel. Journal of Applied 
Physics, Vol. 23, No. 7, July, 1952, pp. 
754-756, illus. 4 references. 

Circulation in the Flow of Electricity: 
Dirac’s New Variables. ©. Buneman. 
Royal Society (London), Proceedings, Series 
A, Mathematical and Physical Sciences, 
Vol. 215, No. 1122, December 5, 1952, pp. 
346-352, illus. 13 references. 

Interaction of Electrons with Lattice 
Vibrations. H. Frohlich. Royal Society 
(London), Proceedings, Series A, Mathe- 
matical and Physical Sciences, Vol. 215, 
No. 1122, December 5, 1952, pp. 291-298. 
9 references. 

Investigations on  Positron-Electron 
Scattering. R. R. Roy and L. Groven. 
Philosophical Magazine, Vol. 43 (7th 
Series), No. 347, December, 1952, pp. 
1291-1296, illus. 9 references. 

On the Decay of Charged V-Particles. 
J. P. Astbury, P. Chippindale, D. D. Mil- 
lar, J. A. Newth, D. I. Page, A. Rytz, and 
A. B. Sahiar. Philosophical Magazine, 
Vol. 48 (7th Series), No. 347, December, 
1952, pp. 1283-1290, illus. 5 references. 

On the Destruction of Superconductivity 
by Large Currents. C.G. Kuper. Philo- 
sophical Magazine, Vol. 48 (7th Series), 
No. 347, December, 1952, pp. 1264-1275, 
illus. 15 references. 
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A Photoelectric Method of Timing 
Freely Falling Particles. E. B. Chris- 
tiansen and Dee H. Barker. Review of 
Scientific Instruments, Vol. 28, No. 8, 
August, 1952, pp. 427-430, illus. 11 
references. Used to study shape and 
density effects on settling rates of particu- 
late matter in ait and in water 

Photoelectric Properties of Ionically- 
Bombarded Silicon. Wireless Engineer, 
Vol. 29, No. 351, December, 1952, pp 
311, 312, illus. 

The Secondary Emission from Copper 
and Silver Films Obtained with Primary 
Electron Energies Below 10 eV. H. P. 
Myers. Royal (London), Pro 
ceedings, Series A, Mathematical and 
Physical Sciences, Vol. 215, No. 1122, 
December 5, 1952, pp. 329-345, illus. 
11 references. 


Socie ly 


Space Travel 


Astronautics at Stuttgart. 
The Aeroplane, Vol. 83, No. 2149, Sep 
tember 26, 1952, pp. 456, 457. (Summary 
of the 23 papers presented at the Inter- 
national Astronautical 
tember, 1952.) 

The Determination of Minimal Orbits. 
Derek F. Lawden. British Interplanetary 
Society, Journal, Vol. 11, No. 5, Septem 
ber, 1952, pp. 216-224, illus. 6. refer- 
ences. A solution of the problem of the 
transfer of a rocket between two coplanar 
orbits about a center of attraction using a 
minimum of fuel 


A. E. Slater. 


Congress, Sep 


Interplanetary Orbits. J. G. Porter 
British Interplanetary Society, Journal, 
Vol. 11, No. 5, September, 1952, pp. 205 


210, illus. 1 reference 


Structures 


The Experimental Approach to Aircraft 
Structural Research; The Fifteenth 
Wright Brothers Lecture. P. B. Walker 
Aeronautical Society of India, Journal, Vol. 
4, No. 3, August, 1952, pp. 59-77; Dis 
cussions, pp. 77-91; Reply to discussions, 
pp. 92-94, illus. 6 references. (Pre 
sented at I.A.S. Meeting, Washington, 
D. C., December 17, 1951 


Testing 


Discussion on ‘‘Upper and Lower 
Transitions in Charpy (Standard V-Notch) 
Tests’? by W. J. Harris, Jr., J. A. Rine- 
bolt, and R. Raring. R. W. Vanderbeck 
Authors’ Closure. W. ]. Hartis, Jr., J. A. 
Rinebolt, and R. Raring Welding Jour 
nal, Research Supplement, Vol. 31, No. 4, 
April, 1952, pp. 201-s-204-s, illus. 

Discussion on ‘‘Investigation of Factors 
Which Determine Performance of Weld- 
ments.’’ by C. F. Hartbower and W. S. 


Pellini) R.H.Aborn. Welding Journal, 
Research Supplement, Vol. 31, No. 3, 
March, 1952, pp. 141-s, 160-s. 2 refer- 


ences. 

Evaluation of the Circular-Patch Weld 
Test. John E. Hockett and L. O. Sea 
born. Welding Journal, Research Supple 
ment, Vol. 31, No. 8, August, 1952, pp. 
387-s-392-s, illus (Pape1 
presented at American Welding Society, 
Thirty-Third Annual Meeting, Philadel- 
phia, October 20-27, 1952 


24 references. 


REVIEW 


MARCH, 1953 


Hydraulic Test Setup Automatically 
Maintains Given Load. Dean J. Madsen 
Applied Hydraulics, Vol. 5, No. (1, 
November, 1952, pp. 86, 88, 90, 92, illus 
Northrop Aircraft, Inc.’s laboratory test 
ing of structures. 


Theory & Analysis 


Design Properties of Brazed Joints for 
High-Temperature Applications. Robert 
L. Peaslee and Willard M. Boam. Weld 
ing Journal, Vol. 31, No. 8, August, 1952, 
pp. 651-662, illus. 2 references. (Paper 
presented at American Welding Society, 
Thirty-Second Annual Meeting, Detroit, 
October 15-21, 1951.) 

Dimensional Effects in Fracture. C 
W. MacGregor and N. Grossman. Weld 
ing Journal, Research Supplement, Vol. 31 
No. 1, January, 1952, pp. 20-s—26-s, illus 
18 references. (Paper presented at Na 
tional Bureau of Standards, Symposium on 
Low Temperature Properties, May 14, 
1951.) Influence of size and ratios of 
combined stresses on transition tempera 
ture and effect of combined stresses on 
fracture strength. 

Discussion on ‘‘Stress Concentrations 


in Steel Under Cyclic Load’’ by E. 
Orowan. Wendell P. Roop. Author’s 
Reply. E. Orowan. Welding Journal, 


Research Supplement, Vol. 31, No. 10, 
October, 1952, pp. 502-s—504-s. 

Discussion on ‘‘Welded Continuous 
Frames: Plastic Design and the Deforma- 
tion of Structures’? by C. H. Yang, L. S. 
Beedle, and B. G. Johnston. P. § 
Symonds Welding Journal, Research 
Supplement, Vol. 31, No. 1, January, 
1952, pp. 33-s-36-s, illus. 11 references 

Distortion Control in Structural Fabri- 
cation. Gordon Cape and Llewellyn 
Jehu. Welding Journal, Vol. 31, No. 11, 
November, 1952, pp. 1009-1016, illus 
3 references. (Paper presented at Ameri 
can Welding Society, Thirty-Third An 
nual Fall Meeting, Philadelphia, October 
20-26, 1952.) Practical methods. 

Limit Design of a Full Reinforcement 
for a Circular Cutout in a Uniform Slab. 
H. J. Weiss, W. Prager, and P. G. Hodge, 
Jr. Journal of Applied Mechanics, Vol 
19, No. 3, September, 1952, pp. 397-401, 
illus. 5 references. 

Welded Continuous Frames and Their 
Components (Progress Reports.) IV 
Connections for Welded Continuous Portal 
Frames; Part 3—Discussion of Test Re- 
sults and Conclusions. Lynn S. Beedle, 
A. A. Topractsoglou, and Bruce G. Johns 
ton. V—Residual Stress and the Yield 
Strength of Steel Beams. Ching Huan 
Yang, Lynn S. Beedle, and Bruce G 
Johnston. Welding Journal, Research 
Supplement, Vol. 31, Nos. 11, 4, Novem 
ber, April, 1952, pp. 543-s—560-s; 205-s 
229-s, illus. 25 references. (Progress 
Report V presented as a paper at American 
Welding Society, Thirty-Second Annual! 
Meeting, Detroit, October 15-21, 1951 

Welded Joints Between Dissimilar 
Metals in High-Temperature Service. 
R. W. Emerson and W. R. Hutchinson 
Welding Journal, Research Supplement, 
Vol. 31, No. 3, March, 1952, pp. 126-s 
141-s, illus. 5 references. (Paper pre 
sented at American Welding Society, 
Thirty-Second Annual Meeting, Detroit, 
October 15-21, 1951.) Effect of time and 


temperature on structural stability. 


— 
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Bending With Axial Force of Curved 
Bars in Plasticity. Aris Phillips. Jour- 
nal of Applied Mechanics, Vol. 19, No. 3, 
September, 1952, pp. 327-330, illus. 
1 reference. 

Plastic Flow in a V-Notched Bar Pulled 
in Tension. E.H. Lee. Journal of Ap- 
plied Mechanics, Vol. 19, No. 3, Septem- 
ber, 1952, pp. 331-336, illus. 7 references. 

Torsion of a Circular Shaft With Dia- 
metrically Opposite Flat Sides. W. J. 
Carter and J. B. Oliphint. Journal of 
Applied Mechanics, Vol. 19, No. 3, Sep- 
tember, 1952, pp. 249-251, illus. 6 refer- 
ences. (Paper presented at American 
Society of Mechanical Engineers, Spring 
Meeting, Seattle, March 24-26, 1952.) 
Solutions obtained by relaxation tech- 
nique; results compared with those of 
Okubo. 

An Airy Integral Analysis of Beam 
Columns With Distributed Axial Loading 
Having a Fixed Line of Action. C. M. 
Tyler, Jr., and J. G. Christiano. Journal 
of Applied Mechanics, Vol. 19, No. 3 
September, 1952, pp 
7 references. 

Discussion on ‘‘Analysis of Straight 
and Curved Beam-Columns”’ by C. M. 
Tyler, Jr., and J. G. Christiano. R 
Plunkett. Author’s Closure. C. M 
Tyler, Jr., and J. G. Christiano. Journal 
of Applied Mechanics, Vol. 19, No. 3, 
September, 1952, p. 411. 2 references. 

Large Plastic Deformations of Beams 
Under Transverse Impact. FE. H. Lee 
and P. S. Symonds. Journal of Applied 
Mechanics, Vol. 19, No. 3, September, 
1952, pp. 308-314, illus. 6 references 

Minimum Weight of Tapered Round 
Thin-Walled Columns. Morris Feigen 
Journal of Applied Mechanics, Vol. 19, 
No. 3, September, 1952, pp. 375-380, 
illus. 5 references 

Forced Lateral Vibration of Beam 
Carrying a Concentrated Mass. W. H. 
Hoppmann. Journal of Applied Me- 
chanics, Vol. 19, No. 3, September, 1952, 
pp. 301-307, illus. 8 references 

Reader’s Forum: A Note on Tabular 
Methods for Flexural Vibrations. Wil 
liam T. Thomson. Journal of the Aero- 
nautical Sciences, Vol. 20, No. 1, January, 
1953, pp. 62-04, illus. 3 references. 

Vibrations of a Continuous Beam Under 
a Constant Moving Force. Edward Sai- 
bel and Winston F. Z. Lee. Franklin In- 
stitute, Journal, Vol. 254, No. 6, Decem 
ber, 1952, pp. 499-516, illus. 5 refer- 
ences. 


275-283, illus 


-BESTOS 


VELBESTOS 


GASKETS 


AERONAUTICAL ENGINEERING REVIEW 


Nondestructive Analysis for Thin-Wall 
Shells. J. C. New Vachine Design, 
Vol. 24, No. 12, December, 1952, pp. 314, 
316, 319, 321, 322, illus. (Based on a 
paper presented at American Society of 
Mechanical Engineers, Fall Meeting, 
Chicago, September, 1952 

A Numerical Method for the Stress 
Analysis of Stiffened-Shell Structures 
Under Nonuniform Temperature Distri- 
butions. Richard R. Heldenfels. (U.S., 
N.A.C.A., Technical Note No. 2241, 1950. 
U.S., N.A.C.A., Report No. 1043, 1951 
20 pp., illus. 3 references. Superin 
tendent = of 
$0.25. 


Documents, Washington 

Stress and Defiections in Axially 
Loaded Cylindrical Containers. P 
Timo. Machine Design, Vol. 24, No. 11, 
November, 1952, pp. 169-172, illus. 
2 references 

Discussion on ‘‘On the Axisymmetric 
Problem of the Theory of Elasticity for 
an Infinite Region Containing Two Spheri- 
cal Cavities’? by E. Sternberg and M. A. 
Sadowsky. H. Poritsky. Authors’ Clo- 
sure. FE. Sternberg and M. A. Sadowsky 
Journal of Applied Mechanics, Vol. 19, 
No. 3, September, 1952, p. 410. 4 refer 
ences. 

Experiments on the Plastic Compression 
of a Block Between Rough Plates. J. F 
Nye. Journal of Applied Mechanics, Vol 
19, No. 3, September, 1952, pp. 337-346, 
illus. 6 references 

Sound Scattering by Thin Elastic Shells. 
Miguel C. Junger le al Society of 
America, Journal, Vol. 24, No. 4, July, 
1952, pp. 366-373, illus 
(Based on a Ph.D. thesis 

A Special Investigation to Develop a 
General Method for Three-Dimensional 
Photoelastic Stress Analysis. M. M. 
Frocht and R. Guernsey, Jr 
N.A.C.A., Technical Vote Vo 2822, 
December 12, 1952. 59 pp., illus. 20 
references. 

Stress Waves in Solids. R.M. Davies 
Applied Mechanics Re Vol. 6, No. 1, 
January, 1952, pp. 1-3. 99 references 
Elastic, viscoelastic, and plastic waves. 

A Theory of Plastic Bending From a 
Statistical Aspect. Hermann Craemer 
Journal of Applied Mechanics, Vol. 19, 
No. 3, September, 1952, pp. 347-349, 
illus. 2 references 

Thermal Stresses in Bodies Exhibiting 
Temperature Dependent Elastic Proper- 
ties. H.H. Hilton. Journal of Applied 


10) references 


are important in an aircraft engine. 
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Mechanics, Vol. 19, No. 3, Septembs 
1952, pp. 350-354, illus. 9 referenc« 
(Based on a Ph.D. thesis.) Thick-walled 
eylinder- and circular-thin-plate problem 

Bending of Elastoplastic Circular Plates 
With Large Deflection. P. M. Nagh« 
Journal of Applied Mechanics, Vol. 1%, 
No. 3, September, 1952, pp. 293-80 
illus. 22 references. Development of 
general theory; numerical integration 
method for complete solution of problen 

Discussion on ‘Bending of Honey- 
combs and of Perforated Plates’’ by G. 
Horvay. I. Malkin. Author’s Closure. 
G. Horvay. Journal of Applied Mi 
chanics, Vol. 19, No. 3, September, 1952 
pp. 405-407, illus. 3 references. 

Discussion on ‘‘Several Approximate 
Analyses of the Bending of a Rectangular 
Cantilever Plate by Uniform Normal! 
Pressure’’ by W. A. Nash. F. S. Shaw 
Author’s Closure. W.A. Nash. Jour? 
of Applied Mechanics, Vol. 19, No 
September, 1952, pp. 409, 410 

Biaxial Fatigue Tests on Flat-Plate 
Specimens. R. U. Blaser, J. T. Tucker 
Jr.,and L. F. Kooistra. Welding Journ: 
Research Supplement, Vol. 31, No 
March, 1952, pp. 161-s—168-s, illus 
references. (Paper presented at Ameri 
can Welding Society, Thirty-Second An 
nual Meeting, Detroit, October 15-21 
1951 

The Effect of the Torsional Rigidity of a 
Single Stiffener on the Buckling Char- 
acteristics of a Panel Subjected to Axial 
Compression with Large Deflections. 
T. kK. Steele and C. T. Wang. Journ 
of the Aeronautical Sciences, Vol. 20, No. | 
January, 1953, pp. 12-18, illus 
ences. (Based on a Ph.D. thesis. ) 

An Exact Solution for a Rectangular- 
Plate Problem. J.G. Sutherland. Jou 
nal of Applied Mechanics, Vol. 19, No. 3 
September, 1952, p. 404. 


6 refer 


The Frequency of Vibration of Rec- 
tangular Isotropic Plates. R. I. S. Heat 
mon. Journal of Applied  jlechanii 
Vol. 19, No. 3, September, 1952, pp. 402, 
4103, illus. references. 

The Influence of the Method of Stringer 
Attachment on the Buckling and Failure of 
Skin Panels with Square Top-Hat 
Stringers. kK. H. Griffin. Gt. Brit., 
Aleronautical Research Council, Current 
Papers No. 93, 1952. 8 pp., illus. 1 ref 
erence British Information Services 
New York $0.40 
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Large Defliections of Circular Plates. 
M. Stippes and A. H. Hausrath. Journal 
of Applied Mechanics, Vol. 19, No. 3, 
September, 1952, pp. 287-292, illus. 3 
references. Solution of von 
equations. 

Load Diffusion at an Interspar Opening: 
Theoretical Methods of Analysis Com- 
pared with Strain Measurements on a 
Large Wing. D. C. Allen. Gt. Brit., 
Aeronautical Research Council, Reports 
and Memoranda No. 2664, 1952 (June, 
1948). 26 pp., illus. Brit- 
ish Information York. 
$1.70. 

The Plane-Stress Problem of Perfo- 
rated Plates. C. Horvay. Journal of 
Applied Mechanics, Vol. 19, No. 3, Sep- 
tember, 1952, pp. 355-360, illus. 4 refer- 
ences. 

Thin Rectangular Plates on Elastic 
Foundation. H. J. Fletcher and C. J. 
Thorne. Journal of Applied Mechanics, 
Vol. 19, No. 3, September, 1952, pp. 361 
368, illus. 4 references. 

Welded Reinforcement of Openings in 
Structural Steel Members. D. Vasar 
helyi and R. A. Hechtman. Welding 
Journal, Research Supplement, Vol. 31, 
No. 4, April, 1952, pp. 169-s—180-s; Dis- 
cussion, pp. 180-s-1838-s, illus. 3. refer- 
ences. (Paper presented at American 
Welding Society, Thirty-Second Annual 
Meeting, Detroit, October 15-21, 1951.) 

An Empirical Formula for the Ultimate 
Shear Strength of Wing Leading Edges. 
F. Turner. Saab Technical Notes No. 5, 
1952 (December 15, 1951). 
7 references. 

Similarity Laws for Stressing Heated 
Wings. H. S. Tsien. Journal of the 
Aeronautical Sciences, Vol. 20, No. 1, 
January, 1953, pp. 1-11, illus. 
ences. 


Karman’s 


references. 


New 


Services, 


22 pp., illus. 


+ refer- 


Thermodynamics 


Temperature Development in a Heated 
Contact With Application to Sliding Con- 
tacts. Ragnar Holm. Journal of Ap- 
plied Mechanics, Vol. 19, No. 3, September, 
1952, pp. 369-374, illus. 5 references. 

Calorimetric Determination of Constant- 
Pressure Specific Heats of Carbon Dioxide 
at Elevated Pressures and Temperatures. 
Virgil E. Schrock. U.S., N.A.C.A., Tech- 
nical Note No. 2838, December, 1952. 46 
pp., illus. 28 references. 

Thermal Stresses in Bodies Exhibiting 
Temperature-Dependent Elastic Proper- 
ties. H.H. Hilton. Journal of Applied 
Mechanics, Vol. 19, No. 3, September, 
1952, pp. 350-354, illus. 9 references 
(Based on a Ph.D. thesis.) 

Basic Flame Studies and Their Rela- 
tionship to Welding Equipment. James 
A. Browning and Merle L. Thorpe. 
Welding Journal, Research Supplement, 
Vol. 31, No. 10, October, 1952, pp. 465-s- 
468-s, illus. 4 references. Experimental 
results on factors affecting stability of 
propane flames. 

Discussion on ‘‘A Contribution to the 
Theory of the Development and Stability 
of Detonation in Gases’’ by A. K. Oppen- 
heim. Edward Adams _ Richardson. 
Journal of Applied Mechanics, Vol. 19, 
No. 3, September, 1952, p. 409. 
ences. 


3 refer- 


Studies on Carbon Deposit Formation in 
Flames. I—Suppression of Carbon De- 
posit Formation in Flames of Some Or- 
ganic Compounds by Carbon Dioxide & 
Nitrogen. M. S. lyengar, R. Vaidyes 
waran, and D. S. Datar. Journal of 
Scientific & Industrial Research, Vol. 11B, 
No. 11, November, 1952, pp. 455-457 
8 references. 

An Analysis of Heat Transfer through 
Thermal Insulating Materials. E. A 
Allcut. Engineering Journal, Vol. 35, 
No. 8, August, 1952, pp. 836-841, illus 
7 references. (Presented at the Heat 
Transfer Discussions, London, England, 
September 11-13, 1951 

Generalized Theory of Convective Heat 
Transfer in a Free-Molecule Flow. A. K 
Oppenheim. Journal of the Aeronautical 
Sciences, Vol. 20, No. 1, January, 1953, 
pp. 49-58, illus. 6 references. 

Radiant-Interchange Configuration Fac- 
tors. D.C. Hamilton and W. R. Morgan 
U.S., N.A.C.A., Technical Note No. 2836, 
December, 1952. 110 pp., illus 
ences. 
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Water-Borne Aircraft 


Wings for the Weasel. Jhe Aeroplane, 
Vol. 83, No. 2150, October 3, 1952, p. 498, 
illus. Antarctic Aviation Int. of Luton, 
Beds., England, plan for removable wings 

The Dynamic Landing Loads of Flying 
Boats with Special Reference to Measure- 
ments Made on Sunderland TX. 293. 
Anne Burns and A. J 
Brit., Aeronautical Resea 
ports and 
(February, 
references. 
New York. 

The Planing Characteristics of a Surface 
Having a Basic Angle of Dead Rise of 40° 
and Horizontal Chine Flare. Ulysse J 
Blanchard. U.S.,  N.A.C.A., Technical 
Note No. 2842, December, 1952. 26 pp., 
illus. 


Fairclough. Ct. 
rch Council, Re 
Memoranda No. 2629, 1952 
1948). 38 pp., illus. 11 
British Information Services, 
$2.25 


5 references 


Wind Tunnels & 


Research Facilities 


New Test Plant. 
Aviation Week, Vol. 57, No. 23, December 
8, 1952, p. 78, illus. Swissair’s building 

The Design and Installation of Small 
Compressed Air Turbines for Testing 
Powered Dynamic Models in the Royal 
Aircraft Establishment Seaplane Tank. 
D. I. T. P. Llewelyn-Davies, W. D. Tye, 
and D. C. MacPhail. Gt. Brit., Aero- 
nautical Research Council, Reports and 
Memoranda No. 2620, 1952 (April, 1947). 


Swiss Complete 


ENGINEERING REVIEW 


MARCH, 19538 


19 pp., illus. British Information Sery- 
ices, New York. $1.25. 

Deflection and Diffusion of a Light Ray 
Passing Through a Boundary Layer. 
H.W. Liepmann. Douglas Aircraft Com- 
pany, Inc., Report No. SM-14397, May 16, 
1952. 13 pp., illus. Optics applied in 
wind tunnel experiments. 

Reader’s Forum: A Heat Cycle Low 
Reynolds Number Transonic Tunnel. 
Raymond L. Chuan. Journal of the 
Aeronautical Sciences, Vol. 20, No. 1, 
January, 1953, pp. 59, 60, illus. 

Tests in the Compressed Air Tunnel on 
Two Aerofoil Sections having a Large 
Scale Effect on C,»,ar, at a Critical Reyn- 
olds Number. C. Salter, H. M. Lee, 
and R. C. Owen. Gt. Brit., Aeronautical 
Research Council, Current Papers No. 92, 
1952 (February 16, 1951). 19 pp., illus 
6 references. British Information Sery 
ices, New York. $1.00. 

A Preliminary Investigation of the 
Effects of Condensation and Slip Flow in 
the UTIA 5’’ X 5” Supersonic Wind 
Tunnel. J. D. Stewart. Toronto, Uni 
versity, Institute of Aerophysics, Report No 
22, October, 1952. 44 pp., illus. 20 
references 

Corrections for Lift, Drag, and Moment 
of an Airfoil in a Supersonic Tunnel Hav- 
ing a Given Static Pressure Gradient. 
H. F. Ludloff and M. B. Friedman. U.S., 
N.A.C.A., Technical Note No. 2849, 
December, 1952. 69 pp., illus. 3 refer 
ences. 

Supersonic Wind Tunnels—Theory, De- 
sign and Performance. J. Ruptash 
Toronto, University, Institute of Aero 
physics, Report No. 5, June, 1952. 185 
pp., illus. 122 references. 

Wind Tunnels. C. de Rham. Brown 
Boveri Review, Vol. 39, No. 5-6, May 
June, 1952, pp. 224-232, illus. 
ences. 


3. refer- 
Design problems and description 
of the Brown Boveri wind tunnel; de 
velopment of axial blowers. 

Some Measurements at Low Super- 
sonic Speeds by a Method for Continuous 
Variation of the Mach Number. G 
Drougge. Sweden, Flygtekniska 
anstalten, Meddelande Nr. 42, 1952 
16 pp., illus. 3 references. Use of the 
movable plate technique in a supersonic 
nozzle; detailed description of 
tunnel test equipment. 

Wind-Tunnel Drives; The World’s 
Largest Rotating Machine. Westing 
house Engineer, Vol. 13, No. 1, January, 
1953, pp. 24, 25, illus. Machine with 
five compressors and drive for the Air 
Force’s transonic and supersonic wind 
tunnels at Tullahoma, Tenn. 
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ensure receipt of every issue of the Journal and Review. 
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H... you see the real reason why Eclipse- 


Pioneer has achieved its “miracle” of expansion 
—a five-fold expansion of output without sacrifice 
in the precision standards of its products. The 
reason is people — experienced people — crafts- 
men, engineers, and executives with matchless 
know-how and the ability to pass it on to others. 
Because Eclipse-Pioneer is the type of company 
doing the kind of work which attracts first-class 


PRECISION PRODUCTS* MADE BY 
ECLIPSE- PIONEER 


talent, we have been able to put into action 
against one of the biggest jobs in industry hun- 
dreds and hundreds of skilled people who have 
plied their talents with the Company for more 
than a decade—many for over two decades. It 
is this solid core of know-how—xnique in the 
field—which has enabled us to expand produc- 
tion output to 514% of its pre-Korea level. It 
could have been done no other way. 


Edipse Pioneer 


TETERBORO, NEW JERSEY - DIVISION OF Ser 


Servomechanism and aviation conrosarion 
Computing Equipment WORLD'S LARGEST PRODUCER OF AVIATION INSTRUMENTS AND ACCESSORIES 


Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N.Y. 


Avtomatic Pilot and Flight 
Path Control Equipment 


Engine Starting Equipment 
Oxygen Equipment 
Airplane and Engine 


Precision Components for 
instruments 


Flight ond Navigation 


Instruments Sand, Permanent Mold and 


Die Castings of Magnesium 
ond Aluminum 


Power Supply Equipment 

Air Pressurization and Ice 

Elimination Equipment Plaster Mold Castings 

*Manutacturing capacity is now available for a great 
mony models of these products. 
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YEARS OF ELECTRIC Al 


FIRST STEP for G.E.’s new generator systems is a ‘test flight’ on a 


board, then the Computer checks the designs for accuracy. Before system 
Reeves Analogue Computer (above). Circuit designs are set up on the 


components are built, G-E engineers can determine best power arrangement. 
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NEXT STEP is a G.E.’s Aircraft Systems Lab, where "'bugs’’ are are testing new high-performance alternators on special test stand. 
eliminated from components before mass production. Engineers, above, Centralized control board permits extremely accurate metering. 
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MCDONNELL F3H ‘'Demon’’ prototype, new U.S. Navy carrier jet, 
carries G-E a-c generator system. 


LOCKHEED P2V ‘‘Neptune,’’ long-range Navy patrol craft, will soon DOUGLAS F4D "‘Skyray,’’ now undergoing successful Navy flight 
carry G-E a-c system and new, specially designed static regulator. tests, gets quick, reliable electric power from G-E a-c generators. 


aircraft 


“Tailor-made” Generator Systems Now 
Being Built for Commercial, Military Planes 


Two of the most important ideas in the aircraft industry are being 
carried out today at G.E.’s Schenectady, N. Y., plant. Today’s 
aircraft must have safe electric power. But today’s aircraft need 
tailored electric power, also. 

Recent aircraft power needs have grown so complex that electric 
“system-thinking’”’ has become rule-of-thumb. That’s why G.E. 
now designs complete a-c and d-c generator systems for its custom- 
ers. The systems run from standard 28-volt d-c setups to new high- 
temperature alternators and control for jet aircraft. 

The hunt for higher kva ratings and more power at less weight, 
goes on continuously at G.E. If you are interested in generator sys- 
tem design and development facilities, why not contact your G-E 
Aviation Specialist today? Ask him for G.E.’s new free bulletins on 
a-c and d-c generator systems. General Electric Company, Section 
210-69, Schenectady 5, N. Y. 


G-E AVIATION SPECIALIST will talk over your needs, help set 
up your specifications for new G-E system. Call him today. 
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We do more than build engines 


GENERAL 
M 


JOTORS 
4 


Maybe you’ve never thought of it this way. 
but here at Allison we believe an aircraft 
engine builder’s responsibility goes way 
beyond the product he builds. We think of 
our job as helping to create the kind of 
engine installation which will enable air- 
plane and engine to deliver their best per- 
formance long after they have been delivered 
to operating activities. 


That’s why we have—in addition to engine 
engineers—a group of specialists whose job 
is to assist aircraft manufacturers in getting 
the most out of the jet engines we build. 
This group includes structural designers, 
aero-dynamicists, stress analysts, engineer- 
ing test pilots—men with solid experience in 
all phases of aircraft design and construction. 


Working at our flight test facility in Indian- 
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apolis. these men install our engines in fly- 
ing test beds and check engine installations 
in finished planes. Engine control settings 
are worked out to fit particular airplane con- 
ditions and air intake and exhaust systems 
are studied to be sure of the best possible 
environment for the engine. 


Such specialists are an important part of 
Allison’s great engineering team. which is 
backed by the GM Technical Center in 
Detroit, and by the engineering staffs of 
other GM divisions. 


This tremendous pool of engineering knowl- 
edge and experience helps explain the con- 
tinuous improvement in the already superior 
performance of Allison jet engines—engines 
that have flown more hours in the air than 
any other make of jets. 
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Aeronautica 


Wind-Tunnel Technique 


By R. C. Pankhurst and D. W. 
Holder, London, Sir Isaac Pit- 
man & Sons, Ltd.; New York, 
Pitman Publishing Corporation, 
1952. 702 pp., figs. $10. 


This treatise by two members of 
the staff of the National Physical 
Laboratory in England is an impor 
tant and very welcome addition to 
aeronautical literature. The book 
presents a carefully written and de 
tailed account of wind-tunnel design, 
construction, and operation for both 
development and research, together 
with a description of auxiliary ap 
paratus and techniques. The ma 
terial is arranged in twelve chapters 
followed by a number of appendixes. 
Chapter | gives a general introduction: 
the nomenclature, dimensionless co 
efficients, choice of axes, etc., are in 
troduced, and the general purpose of 
experiments briefly stressed. 
Chapter 2 deals with most phases of 
wind-tunnel design, for both low 
and high-speed flow. Chapters 3 to 
7 discuss the various techniques of 
measurement such as flow visualiza 
tion methods, velocity measurements, 
balance systems, pressure measure 
ments, and manometers. Chapters 
S and 9 take up wind-tunnel inter 
ference effects and the reduction of 
observations. Chapters 10 and 11 
deal with ‘‘special measurements’ 
and “experimental analogies’ re 
spectively. The more special and 
less frequently used methods and 
techniques of fluid flow investigations 
are given in these chapters. Finally, 
a chapter entitled ‘‘Notes on Models 
and Rigging’ is included. The four 
appendixes include a variety of useful 
information such as tables of the more 
important functions of 1 — M2, and 
of the kinematic and dynamic vis 
cosity of air. Losses for gauzes, 
pipes, ete., as well as the drag of 
struts, ete., are reviewed. French 
and German aerodynamic symbols are 
listed, and a date index of both the 
British Reports and Memoranda and 
the American Technical Reports is 
included. 

Many different techniques and 
methods of observation are discussed. 
Still, the authors succeed in giving 
sufficient technical details of each set 
up, in both the text and drawings, 
to make the book of real value to a 


reader interested in improving or 
extending his own techniques. The 
formulas in the text are derived or 
references are given. The book is 
thus reasonably self-contained. 
Mathematics is kept to a minimum. 

In writing a book on an experi 
mental field involving a great many 
different techniques, it is obviously 
impossible to satisfy completely the 
specialists in these different tech 
niques. Thus, for example, a hot 
wire expert will feel that the discussion 
of hot-wire anemometry does not in 
clude the more recent developments in 
this field; similarly, a specialist in 
high-speed wind-tunnel work will feel 
that the discussion of supersonic dif- 
fuser efficiencies should be extended 
and deepened. The same might be 
said of boundary-layer measurements 
by an expert in this field. This 
possible criticism does not, however, 
reduce the value of the book much, 
if at all. The authors have cer 
tainly succeeded in presenting a co 
herent, well-arranged treatise on wind 
tunnel techniques which, without 
doubt, fills a real need. Printing, 
figures, etc., are of high quality. The 
unusually long delay between the 
completion of the manuscript and the 
final appearance of the book is notice 
able in the list of references and in 
some experimental results—e.g., wind 
tunnel power requirements—but it by 
no means detracts from the value of 
the book. 

The reviewer feels strongly that 
experimental research in  aerody 
namics is often hampered by unneces 
sary limitations in the techniques of 
experimenters. The Wind-Tunnel 
Technique of Pankhurst and Holder 
can be expected to be of great help in 
improving this situation. 


Dr. H. W. LIEPMANN 
California Institute of Technology 


For information on I.A.S. 
Library Service Facilities, 
see page 84 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 


Heat Transfer Phenomena 


By R. C. L. Bosworth. New 
York, John Wiley & Sons, Inc., 
1952. 211 pp., figs. $6.00. 


Dr. R. C. L. Bosworth, a dis- 
tinguished Australian professor and 
authority on heat transfer, has con- 
solidated the knowledge of many 
years of experience into his first book, 


Heat Transfer Phenomena, which 
might be aptly subtitled ‘‘The 


Philosophy of the Flow of Heat.” 
Thus, the author consistently stresses 
the physical aspects of the problem in 
a manner that establishes his book 
as a unique treatise. 

Heat Transfer Phenomena is emi- 
nently suited as a reference book to be 
used as a supplement to such com- 
plete and detailed works as that of 
Jakob in the field of conventional 
problems and that of Eckert for the 
formulation of heat and mass transfer 
problems. Indeed, the reviewer feels 
that the subject book is required read- 
ing for those teachers and industrial 
researchers who wish to broaden their 
knowledge of heat transfer. 

Successful utilization of Heat Trans- 


fer Phenomena presupposes mastery 


of a traditional heat-transfer back 
ground, plus familiarity with applied 
physics, thermodynamics, chemistry, 
and statistics. Its use is limited, 
therefore, to the graduate student 
and technologists. Once this is ac- 
knowledged, the reader will find that, 
in addition to the excellence of the 
context, the listed symbology, the 
topic and author indexes, and the 
many references and_ bibliographies 
combine to produce a highly informa 
tive source. Moreover, the book is 
well written, clearly understandable, 
and excellently edited. It should be 
noted that no problems are included. 

Before discussing Heat Transfer 
Phenomena in more detail, it might be 
well to quote the author in order to 
see, through his eyes, the justification 
of his effort and his resulting method 
of attack: 

‘““As compared with the flow of 
electricity, the flow of heat is slow 
and cumbersome and there are no 
simple experimental means for re- 
straining the flow along well defined 
channels. Consequently —experi- 
mentalists in search of an easy path 
to academic distinction have tended 
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Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 
No Physical Examination + No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 


$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover 


Backed by the 
Combined Assets of 
Aetna Casualty & Surety Co. 
American Surety Co. of N. Y. 
Century Indemnity Company 


Hartford Accident & Indem- 
nity Co. 


Passengers on 
scheduled airlines 
world-wide — also 
airlines in Canada, 
Mexico and South 
America which meet Maryland Casualty Co. 
Massachusetts Bonding & 
Insurance Co. 
stondards. New Amsterdam Casualty Co. 
Standard Accident Insurance 
Company 


safe operating 


Travelers Insurance Co. 
United States Casualty Co. 


United States Fidelity & 
Guaranty Co. 
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wear of recording medium; permanent drum recording sur- 
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Spacing. SEND YOUR DELAY-LINE REQUIREMENTS to: 


Division of 7 
1902 West Minnehaha Avenue, Dept. AE2 “se” “St. Paul W4, Minnesota 
DIGITAL COMPUTERS » DATA HANDLING SYSTEMS « MAGNETIC 


STORAGE SYSTEMS « INSTRUMENTS * ANALOG MAGNETIC 
RECORDING SYSTEMS « COMPUTING SERVICE 
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to avoid this subject as unwieldy and 
unprofitable.”’ 

To partially circumvent this natu 
ral disadvantage, Dr. Bosworth de 
parts from the usual compartmentali 
zation of the various modes of heat 
transfer, and treats the flow of heat 
as an example of a transport process 
in which one or more physical char 
acteristics of a molecular assembly 
may be transferred from point to 
point by the movement of certain 
“carriers.”’ He deals initially with 
the properties of this class of phe 
nomena and then shows how these 
properties are affected by such pa- 
rameters as the number of individual 
units responsible for transport and 
the velocity and geometry of the 
paths traced by these units. Within 
this framework, the classical sub 
divisions of heat transfer may then be 
treated as particular applications of 
the general transport problem. By 
embracing this concept, the author 
has enabled himself to illustrate 
strikingly how analogies and similari 
ties with better known flow phe 
nomena can be conceived 

The chapters of //eat Transfer Phe 
nomena have the following titles: 


(1) A Classification of Transfer 
Processes 
(II) The Thermal Conductivity 
of Gases 
(111) Thermal Radiation 
(1V) Thermal Conductivity in 
Condensed Phases 
(V) Natural Convection 
(VI) Forced Convection or the 
Simultaneous Transport of 
Heat and Momentum 
(VII) The Simultaneous Transport 
of Heat and Mass 
(VIII) The Use of the Equivalent 
Electrical Circuit 
(IX) Thermodynamical Similarity 


Of these, Chapters IV, VII, VIIT, and 
IX are of unusual interest 

Throughout the book, the author 
notes where existing the is Weak or 
unknown, and why this is so. In 
particular, he cites the lack of knowl 
edge on the thermal conductivity of 
liquids due to the inherent experi 
mental difficulties of eliminating con 
vection currents In like manner, he 
sees the need for a definitive kinetic 
theory of liquids corresponding to 
that of gases, and, while discoursing 
on forced convection, he notes, with 
concern, svstems that are mathe 
matically intractabl 

In many cases, Dr. Bosworth’'s 
lucid explanations add_= greatly to 
known theory. His interpretation of 
the Nusselt, Grashof, and Prandtl 
Numbers gives a detinite physical 
significance to these quantities. 
Moreover, his demonstration of the 
place of inductive circuits in heat 
transfer circuit analogs, his defini 
tion of the thermal Ohm, Farad, and 
Henry, and his discussion on the possi 
bilities of unstable and resonating cir 
cuits appear to be personal advances. 

In summary, R. C. L. Bosworth’s 
attitude concerning the place of his 
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book among the scientific literatur 
seems to be thus: 


There are available a number of ex 
cellent texts wherein the majority o 
conventional heat-transfer problem 
are documented. 
are faced with an unusual and com 
plicated problem, see Heat Transfeé 
Phenomena first. It will not give vou 
a working formula or empiricism, but 
it will get your thinking on the right 
track; it will tell you what pa 
rameters must be included; and it will 
indicate whether similar work has been 
done 

In this evaluation, the reviewer 
concurs. 


Dr. R. F. Bropsk\ 
Supervisor 
Theoretical Aerodynamics 
Sandia Corporatior 


Aircraft Instrument Design 


By W.H. Coulthard. New York, 
Pitman Publishing Corporation, 
1952. 309 pp., figs. $7.50. 


Sections on the theory of pilot's 
navigator’s, flight engineer's, and 
automatic-flight instruments cover the 
subjects in a logical, interesting fash 
ion. Radio, celestial, and automatic 
dead-reckoning equipment for naviga 
tion are explained in sufficient detail 
to give the reader a working knowl 
edge of each. The basic equations oi 
aircraft stability and how they are 
coped with in automatic-pilot design 
are covered in a remarkably under 
standable manner. 

Especially commendable is the sec 
tion on pilot’s instruments which dis 
cusses thoroughly, in an easily under 
standable manner, the complet 
theory as well as the mechanical de 
sign of these instruments. Funda 
mental information is given on. the 
pressure-operated instruments indi 
cating altitude, speed, and Mach 
Number, as well as on the pitotstatic 
system from which they operate 
The discussions of errors in these in 
struments with typical empirical data 
should be of particular value to engi 
neers of aircraft and missile compute 
systems 

The British-made instruments on 
which the mechanical descriptions 
are based closely resemble American 
counterparts, except for the radio 
navigation and electrical remote in 
dicating systems. 

It is evident that Mr. Coulthard and 
his collaborators, all authorities in the 
field, have written this book chiefly 
for engineers in the aviation industry 
However, the mathematical formulas 
and derivations are simply but ade 
quately written and are accompanied 
by tables, graphs, diagrams and illus 
trations which should make it a good 
textbook on the subject. 


Joun H. ANDRESEN, JR. 
Chief, Electro Mechanical Section 
Kollsman Instrument Corporation 
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BOOK NOTES 


Book Notes 


AIR TRANSPORTATION 


Domestic Air Freight Origin-Destination Sur- 
vey, 1950, Statistical Report. New York, Avia 
tion Department, The Port of New York Author 
itv, December, 1952 153 pp., maps 

lhe on-line and interline air freight originating 
ind terminating at New York Region Airports 
was abstracted from the respective airlines’ way 
bill files for 1950 on a 50 per cent random sam 
pling basis. To eliminate duplication, the inter 
line freight transferred between carriers at the 
New York Region Airports was abstracted from 
the files of the carriers delivering the freight at 
these airports. Where waybill files were avail 
ible in the New York area, Port Authority per 
sonnel was employed to abstract the necessary 
information In most instances, where these files 
were not available locally, the carriers concerned 
offered the services of their air cargo accounting 
personnel and furnished us with the requested 


data 


AIRPLANE DESIGN 


Aeronautical Engineering for National Certifi- 
cate. Vol. 1. R. Tatham 


lish Universities Press, Ltd 1949 173) pp 


London, The Eng 
illus., diagrs 10s. 6d 

rhis first volume is intended to contain suffi 
cient information to enable the student to cover 
the major aeronautical subjects of aerodynamics 
ind aircraft structures and design to the standard 
required for the S2 and S3 courses for the Ordinary 
National Certificate or the first year of a three 
year full-time course for a Higher National Di 


ploma Although a certain amount of the theory 
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AN737-TW 
TYPE WWD 
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Standard of the 
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Manufacturing Co. 


4305-15 West 24th Place 
Chicago 23, illinois 


AN737-RM 
TYPE FBSS 
(Radial — 
with floating 


bridge) 


of strength of materials has been included, no 
attempt has been made to present a compre 
hensive treatment of this and any other subject 
such as mechanics and metallurgy No avoidance 
of elementary calculus has been attempted 
Following the usual syllabus for National Certifi 
cate, the amount of aerodynamics contained in 
this volume is small and of an elementary nature 
Subsequent volumes, however, are to extend the 
major subjects to the standard required for the 
Higher National Certificate For the con 
venience of the student, the main principles of 
mechanics required are given in an appendix, 
and a few examples to be worked by the student 
The author 
is Senior Lecturer in the Department of Aero 


have been added to most chapters 


nautical Engineering, Loughborough College 


REFERENCE WORKS 


Jane’s All the World’s Aircraft, 1952-53. 
Compiled and Edited by Leonard Bridgman 
New York, McGraw-Hill Book Company, Inc., 


1952. 324 pp., illus., diagrs. $22.50 


A new feature, which will enable quick refer 
ence to be made to specifications and illustrations 
of aircraft not now in production but still in 
service, is the inclusion in both the general air 
craft index and the helicopter index of references 
to all aircraft described in the six preceding edi 
tions (1945-46, 1947, 1948, 1949-50, 1950-51, 
1951-52) going back to the end of the war. In 
this edition, the pages are numbered consecu 
tively throughout, and all index material is 
grouped together at the end of the volume 
What were formerly Parts A, Military Aviation 
and B, Civil Aviation, have been considerably 
modified in presentation The military section 
now consists of the markings of the air forces of 
the world The civil aviation sections contain 
the international civil aircraft markings, descrip- 
tions of the international aviation organizations 
and, in tabular form, data on the world’s air lines. 
Then follow the descriptive and illustration sec 
tions on airplanes (including helicopters and 
gliders), gas-turbine engines, piston engines, and 
airships. Although publishing economy com 
pelled some reduction in the overall size of the 
edition, the present volume maintains the high 
standard of earlier editions in its specifications 
and illustrations of aircraft and power plants 
Its value as a reference tool is augmented by the 


inclusion of the seven-volume index 


THERMODYNAMICS 


Proceedings of the General Discussion on 
Heat Transfer, llth 13th September, 1951. 
London, Institution of Mechanical Engineers; 
New York, American Society of Mechanical Engi 


neers, 1951 196 pp., illus., diagrs., figs. $10 


This discussion was arranged by the I,M_E 
and the A.S.M.E. with the object of reviewing 
developments in the knowledge of the principles 
of the transference of heat and in the design of 
apparatus making use of such knowledge which 
have taken place during the period 1940-50 
Among the 54 societies participating were the 
Institute of the Aeronautical Sciences and the 
Royal Aeronautical Society Ninety-three 
papers were presented, on the following main 
topics (a) heat transfer with change of state; 
b) heat transfer between fluids and surfaces; 
(c) conduction in solids and fluids; (d) radiation, 
instrumentation, measurement technique, and 
analogies; and (e) special problems such as heat 
transfer in turbine blade cooling, in liquid metals 
in gas turbines, and in piston engines, the mer 
cury boiler, and so on The present volume con 
tains the texts and illustrations of the papers, 
transcripts of oral discussions, written com- 
munications, and authors’ replies. There is a 
detailed index of the subject matter. 


TONS OF TENSION 


ona 
6 oz. LATCH! 


This Cowling Latch, in 
6 oz. and 8-0z. weights, 
withstands loads of 7000 
Ibs. in tension, 7000 Ibs. 
in shear. Fits flush when 
installed. Provides for 
cowling pull-up and for 
adjustment. Positive ac- 
tion, simple construction 
— only two basic parts — 
housing and toggle. Can 
be used on hinged or 
detachable panels. 
Simmonds Access 
Latch also available for flat panels, 
cargo doors etc. Weighs only 3.2 02.; 
takes tension load up to 2700 Ibs., 


For bulletins, write 


SIMMONDS 


AEROCESSORIES, INC, 


TARRYTOWN, NEW YORK 


Branch Offices: Glendale, Calif. * Dayton, Ohio 


Dallas, Texas * Washington, D.C. * Montreal, Canada 


COMPLETE COMPUTING SERVICE 


for @ Problem Analysis 
Programming 
@ Machine Computation 


in the fields of applied science, technol- 
ogy, and large-scale data processing. 


Offered to industry ...to government 
agencies...andtoresearch organizations. 
This center will operate an ERA 1101 
...a large-scale general-purpose digital 
computer with an outstanding record of 
reliable performance. 


We Invite Your Inquiry. 
For additional information on 
facilities and services of the 
ERA Computation Center 
write DEPT. AE2 


COMPUTATION CENTER, 555 23rd Street So., Arlington, Virginia 
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ENGINEERS 


FOR ATOMIC 
WEAPONS INSTALLATION 


Mechanical Engineers, Electronics and Electrical 
Engineers, Physicists, Aerodynamicists, and Mathe- 
maticians. A variety of positions in research and 
development open for men with Bachelors or 
advanced degrees with or without applicable 
experience. 


These are permanent positions with Sandia 
Corporation, a subsidiary of the Western Electric 
Company, which operates the Laboratory under 
contract with the Atomic Energy Commission. The 
Laboratory offers excellent working conditions and 
liberal employee benefits, including paid vaca- 


tions, sickness benefits, group life insurance and 
a contributory retirement plan. 


center of a metropolitan area 


150,000, is located in the Rio Grande Valley, one 
mile above sea level. Albuquerque lies at the 
foot of the Sandia Mountains which rise to 
11,000 feet. Cosmopolitan shopping centers, scenic 
beauty, historic interest, year ‘round sports, and 
sunny, mild, dry climate make Albuquerque an 
ideal home. New residents experience little 
difficulty in obtaining adequate housing in the 
Albuquerque area 


THIS IS NOT A 
CIVIL SERVICE APPOINTMENT 


Make Application to the 
PROFESSIONAL EMPLOYMENT DIVISION 


ND _ 


“A secure future, exceptional opportunities for advancement, 
and a high starting salary await you at FarcHILp, if you are 
one of the men we are looking for. We have openings right 
now for qualified engineers and designers in all phases of 
aircraft manufacturing; we need top-notch men to help us in 
our long-range military program: turning out the famous 
C-119 for the U.S. Air Forces. 

“FAIRCHILD provides paid vacations and liberal health and 
life insurance coverage. We work a 5-day, 40-hour week. 

“If you feel you are one of the men we are looking for, 
write me. Your inquiry will be held in strictest confidence, 


of course.” Wabi 


* Walter Tydon, widely known aviation engineer and aircraft designer 
and veteran of 25 years in aviation, is Chief Engineer of Fairchild’s 
Aircraft Division. 


ENCINE AND AIRPLANE CORPORATION 


FAIRCHILD 


HAGERSTOWN, MARYLAND 


SANDIA BASE 
ALBUQUERQUE, N. M. 


ELECTRONICS ENGINEERS 


Project @ Design @ Group © Field © Junior © Senior 


AIRCRAFT ARMAMENTS’ development engineering program 
in the fields of radar, fire control and associated equipment has 
provided more openings for men at all levels of experience. 


If you are considering a change and are looking for a young, 


growing company with a continuing program of development 
work, we would appreciate receiving your resume and would 


welcome the opportunity of providing you with information 
about our company. 


SRCRAFT 


D. J. WISHART 
Director of Personnel 
4415-17 REISTERSTOWN ROAD 


BALTIMORE 15, MO. 


“Are you attending the Annual Propulsion 
Meeting of the IAS in Cleveland on March 13? 
Are you interested in challenging work in An- 
alytical Design of Air Valves and Pneumatic 
Controls, Compressors, Gas Turbines, or Fans? 
DR. JOHN MASON, of AiResearch Manufacturing 
Company, Los Angeles, will be at the Carter Hotel 
in Cleveland, on March 13 and 14, for the purpose 


of interviewing applicants for employment.” 
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Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and 
& organizations offering employment to Aeronautical specialists. 


tion may have requirements listed without charge by writing to the Secretary of the Institute. 


Wanted 


Engineers—Opportunities for employment in 
the Naval Aviation Program exist in the Bureau 
of Aeronautics, Department of the Navy, Wash 
ington, D.C 


ence in aerodynamics are wanted to fill civil serv 


Professional engineers with experi 


ice positions up to and including grade GS-11 
$5,940 per annum A professional engineer with 
experience in hydrodynamics and in Seaplane 
lowing Tank work is desired to fill a civil service 
position, grade GS-11, at $5,940 per annum 
Applications may be submitted on Standard 
Form 57, Application for Federal Employment 
to The Department of the Navy, Bureau of 
Aeronautics, Personnel Division, Attention PE 
D.¢ The Standard Form 57 


is available at U.S. Post Offices or may be obtained 


22, Washington 2 


by writing to the Personnel Division, Bureau of 
Aeronautics For additional details and informa 
tion call or write to the Personnel Division 
Visitors to the Washing 
ton area may call at Room 3909 of the Main Navy 
Building, 19th and Constitution Avenue, N.W 


Bureau of Aeronautics 


Professors—-The U.S.A.F. Institute of Tech 
nology has several vacancies for qualified pro 
fessors or engineers to teach on a graduate and 
undergraduate level in aeronautical, mechanical 
electrical, and production engineering and mathe 
matics Employment will be effected in ac 
cordance with Civil Service Regulations Grade 
levels range from GS-9, $5,060 per annum to GS 
13, $8,360 per annum Applications should be 
made on Standard Form 57, available at any Post 
Office, or by letter to the Dean, Resident College 
U.S.A.F. Institute of Technology, Wright-Pat 
terson Air Force Base, Ohio 


Engineers—The U.S. Naval Air Rocket Test 
Station has several vacancies in the Engineering 
Department. General Engineer, GS-11, $5,940 
per annum. Duties: Head of the Development 
Section, Instrument Branch, of the Power Plant 
Division, Supervises and participates in the de 
sign and modification of electronic, electrical, hy 
draulic, and mechanical instrumentation com 
ponents to measure or record temperature, pres 
sure, flow, velocity, and stresses encountered in 
the testing and evaluation of rocket engines and 
propellants. Chemist, GS-11, $5,940 per annum 
Duties: As an assistant to the head of the Chem 
istry Branch of the Propellants Division, per 
forms analyses on fuels, oxidizers, metals, plas 
tics, ete. This will include determinations of the 
imounts and nature of impurities in these ma 
terials. These analyses will also include effects 
of these impurities upon viscosity, freezing point 
ind other relevant physical and chemical proper 
ties of the propellants or materials, etc. Elec- 
tronics Engineer, GS-7, $4,205 per annum. Du 
ties: As an engineer in the Installation Section 
Instrument Branch, Power Plant Division, co 
operates in the design of new instrumentation and 
modification of existing testing facilities Per 
forms experiments on instruments and allied 
quipment to ascertain characteristics of same 


Supervise and participate in the calibration and 


test operation of all instrumentation on an as 
igned project. Chemical Engineer, GS-7, $4,205 
Duties As an engineer in the 
Special Projects Branch of the Propellants Divi 


per annum 


ion, evaluates various materials of construction 


and new methods of handling, storing, and trans 
ferring propellants. Performance of calculations 
related to rocket efficiency or properties of pro 
pellants. Engineering Draftsman, GS-6, $3,795 
per annum. As a design draftsman in the design 
branch of the power-plant division, originates de 
signs and layouts relating to the mechanical de 
sign of experimental rocket engines, rocket-en 


gine accessories, and rocket-engine test facilities 


Applicants should complete Standard Form 57 
Application for Federal Employment, which is 
available at any Post Office, and forward to the 
Industrial Relations Officer, Industrial Relations 
Department, U.S. Naval Air Rocket Test Station 
Lake Denmark, Dover, N.J 


Engineers—The U.S. Naval Air Station, Ala 
meda, Calif., announces the following openings 
Aeronautical Engineer (Gen.), GS-9, $5,060 
Investigates and prepares overhaul directives 
correspondence, and reports on engineering 
problems pertaining to aircraft equipage and 
Mechanical 
Specifies facilities and 


other items of air-borne equipment 
Engineer, GS-9, $5,060 
designs mechanical equipment used in the over 
haul and test of aircraft components and engines 
Electronic Engineer, GS-9, $5,060 
designs electrical and electronic equipment used 


Specifies or 


in the overhaul and test of aircraft components 
ind engines. Applicants should submit Standard 
Form 57, Application for Federal Employment 
available at any Post Office), to: Employment 
Superintendent, Industrial Relations Department 


U.S. Naval Air Station, Alameda, Calif 


461. Senior Experimental Test Engineer—For 
a supervisory position in charge of the Jet Divi 
sion Development Engineering Experimental Test 
Laboratory. The applicant must have a mini 
mum of 5 years of experience as a supervisor in the 
mechanical laboratory testing field, preferably in 
direct connection with gas turbine components 
He must be familiar with pressure, temperature 
and vibrations measuring equipment and instru 
mentation; must be able to supervise the design 
and use of test equipment; should be able to 
evaluate performance characteristics and write 
reports. This man will be assisted by technicians 
and draftsmen 


457. Development Engineer 


land manufacturer is now adding a jet-engine 


A large Cleve- 


development laboratory and expanding its auto 
motive engine research and development facili 
ties There are several openings for aeronautical 
and automotive engineers whose primary interest 
is engine development. We are not engine build 
ers but have been active in the research and 
development of engine components and acces 
sories Make your reply complete 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 


Any member or organiza- 


454. Professor—State university located in 
the East has an opening for a professor to teach 
internal combustion engines and related courses 
to mechanical and aeronautical engineering 
students. Excellent opportunity present to de 
velop strong program in power-plant field 
Kindly furnish personal data, educational back 
ground, and experience in initial reply 


Available 


460. Mechanical-Aeronautical Engineer—-B.S 
in M.Ae.E., University of Maryland, 1949 
Three years’ experience with Peruvian Air Forces 
covering aircraft maintenance, general mechanics, 
and electrical engineering practice 
writes Spanish fluently 


Speaks and 
Actually living in Peru 
Desires position that presents opportunity for ad- 
vancement through merit Prefers to initiate in 
research work in any branch of the aeronautical 
field Age 32, married 


459. Engineer—Ph.D. Age 33. Wishes to 
work with computing group using high-speed 
computing machines. Background in aerody- 
namics, thermodynamics, heat transfer, me 
chanics, and applied mathematics. Limited ex- 
perience with digital computers. Please send full 
particulars. 


458. Aeromechanical Engineer——-B.M.E. Age 
34. Broad background in the aircraft industry 
including guided-missile electromechanical sys 
tems development, flight-test research, and stress 
analysis. Currently engaged as assistant project 
electromechanical engineer Accomplishments 
include direction of missile electrical system de- 
sign, booster rocket installation design, test 
equipment design, environmental test program, 
and flight-test programs. Seeking responsible 
position in missile, aircraft, or allied fields in 
greater New York City area only 
ary, over $7,000 


Current sal- 
Résumé furnished on request 


455. Aeronautical Engineer and Aviation 
Executive—Young, aggressive, responsible, full 
of initiative, with 17 years’ experience in the avia- 
tion industry. This experience includes 5 years 
at management level and 12 years of comprehen- 
sive engineering assignments. The management 
experience includes successful handling of sales 
(instruments and accessories); contract negotia 
tion in specifications and financial; and contacts 
with all aircraft manufacturers, air lines, U.S.A.F. 
and BuAero, and some production. Engineering 
experience was particularly demanding in stress 
analysis, airplane structural design, testing, aero 
dynamics, and supervision. This covers partici 
pation in eleven complete aircraft projects and 
approximately 39 others of a preliminary or pac 
tial nature either as a project engineer, project 
stress and structural engineer, or senior engineer 
Familiar by 


ontact and execution with all de 
partments and divisions of aircraft design, pro- 
duction, procurement, and _ sales. University 
graduate, Who’s Who in Engineering, Who’s Who 
in Aviation, registered professional engineer, certi 
ficated private pilot. Desires interview with re 
sponsible companies seeking top-level manage 
ment personnel to handle engineering, sales engi 
neering, aviation division, or equivalent 


— 
—— 
139 


ENGINEERS 
AND 


SCIENTISTS 


You are invited to write regard- 
ing long-range projects at North- 
rop Aircraft, Inc. Exceptional op- 
portunities now exist to join the 
company’s engineering and scien- 
tific staff. If qualified, you may 
select important developmental 
work, or equally vital production 
engineering. 

Example of positions open are: 
BOUNDARY LAYER RESEARCH 
SCIENTISTS 
ELECTRONIC PROJECT ENGINEERS 


ELECTRONIC INSTRUMENTATION 
ENGINEERS 


RADAR ENGINEERS 
FLIGHT-TEST ENGINEERS 
STRESS ENGINEERS 
AERO- AND THERMODYNAMICISTS 
SERVO-MECHANISTS 


POWER-PLANT INSTALLATION 
DESIGNERS 


STRUCTURAL DESIGNERS 
ELECTRO-MECHANICAL DESIGNERS 


ELECTRICAL INSTALLATION 
DESIGNERS 


ENGINEERING DRAWING CHECKERS 


Qualified engineers and scientists 
who wish to locate permanently 
in Southern California are invited 
to write for further information 
regarding these interesting, long- 
range positions. Include an out- 
line of your experience and train- 
ing. Allowance for travel expenses. 


Address correspondence to 
Director of Engineering, 
Northrop Aircraft, Inc. 

1005 E. Broadway, Hawthorne, Calif. 


AERONAUTICAL 


ENGINEERING REVIEW 


EXPERIENCED 
ENGINEERS 


Aeronautical 
Electronic 
Mechanical 


Are you interested in re- 
search, development and 
testing of guided missiles? 
Positions are available in 
the fields of: 


SUPERSONIC AERODYNAMICS 
THERMODYNAMICS 
INSTRUMENTATION and 
ELECTRONICS 


at Convair’s Daingerfield 
Division, nationally known 
as the Ordance Aerophys- 
ics Laboratory. 

Salary increases are based 
on merit and_ initiative— 
Two weeks vacation— 
Group Insurance, including 
family plan—Extended 
Workweek Plan for Flat 
Salaried Employees—Paid 
holidays—Paid sick leave 
—Housing and living con- 
ditions very good in beauti- 
ful East Texas. 


Please include resume of education 
and experience in reply. 


Industrial Relations Dept. 


CONVAIR 


Daingerfield Division 
Daingerfield, Texas 


MARCH, 1953 


Here is 
North American’s 
Challenge 
To You 


Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow's aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 


North American Extras— 


Salaries commensurate with ability and 
experience @ Paid vacations ® A grow- 
ing organization © Complete employee 
service program ®@ Cost of living bo 
nuses ®@ Six paid holidays a year @ Fin- 
est facilities and equipment @ Excellent 
opportunities for advancement @ Group 
insurance including family plan @ Paid 
sick leave @ Transportation and moy 

ingallowances ® Educational refund pro- 
gram ® Low cost group health (includ- 
ing family) and accident and life insur- 
ance ® A company 24 years young. 


Write Today 

Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 


CHECK THESE OPPORTUNITIES 


at North American 


Aerodynamicists 
Stress Engineers 
Aircraft Designers and Draftsmen 
Specialists in all fields of 
aircraft engineering 
Recent engineering graduates 
Engineers with skills adaptable to 
aircraft engineering 
Electrical and Electronic Engineers 


NORTH AMERICAN 
AVIATION, INC. 


Dept. 1, Engineering Personnel Office 
Los Angeles International Airport 
Los Angeles 45, Calif.; Columbus 16, Ohio 


North American Has Built More Airplanes 
Than Any Other Company In The World 
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453. Aeronautical Engineer -B.S., M.S. in | 
Aero. Engrg Nine years’ experience in struc 
tures, aerodynamics, dynamic analysis, and 
manufacturing Papers published At present, 
project engineer directing dynamic analysis of a 
missile. Interested in staff or administrative 
position in missile engineering, level commensu 
rate with salary over $10,000. Detailed profes 
sional history given only on receipt of letter de 


scribing specific position 


452. Flutter and Vibration Engineer B.Ae 
M.Ae.E Age 28 Four years of diversified ex 
perience in the fields of vibration and flutter, 
including allied instrumentation with one of the 
largest air-frame manufacturers on the East 
Coast Desires stimulating position requiring 
ingenuity and imagination Interested in re 
search and development work with progressive 
concern or a position as senior vibrations engineer 
in a supervisory capacity Also interested in be 
coming a partner or active member in an asso 
} ciated private business venture and willing to in 
: vest small sum of money East Coast location 


preferred but will relocate if salary is right 


451. Aeromechanical Engineer--Five years 


of college, B.S.E. Two years of junior design 
and production-design liaison; 6 months hy 
draulic servos. Former bomber-transport pilot 
Desires a responsible position as a development, 
sales-service, field, or junior project engineer 
Prefers a small eastern company Will consider 
all inquiries 

Since the Post Office De- 

partment does not as a rule for- 

ward magazines to forwarding 

addresses, it is important that 


| the Institute be notified of 
| changes in address 30 days in 


advance of publishing date to 


ensure receipt of every issue 


of the Journal and Review. Y 


Notices should be sent directly 


Northrop boundary-layer research scientists, like the man above, 


” are concerned with complex problems aimed at achieving the maximum 
efficiency in aerodynamic :"' faces at high speed. 
| Institute of the Aeronautical Equations are used to solve problems. At Northrop Aircraft, the prime 
Sciences equation combines teams of administrators, outstanding scientists and 
9 East 64th Street production specialists with modern industrial and research facilities. ‘The 
combination efficiently converts imagination and knowledge into 
New York 21, N.Y. actual matériel of advanced design and incalculable value. 


| NORTHROP AIRCRAFT, INC. 


HAWTHORNE, CALIFORNIA 
Pioneer Builders of Night and All Weather Fighters 5A12 
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AERONAUTICAL 


Jets, and 


your future at 


BOEMN 


Tuere’s a limitless future for you im 
jet aircraft. And Bocing, through the 
fighter-fast B-47 and the great new B-52, 
has more experience designing, building 
and flying multi-jet aircraft than any 
other company —here or abroad. In ad- 
dition, Boeing is the first American com 
pany to announce a jet transport. You 
can share this leadership, and the excit- 
ing future it promises, by becoming a 
Boeing engineer. Besides jet aircraft, 
you'll find great opportunities in other 
long-term projects such as research in 
supersonic flight and nuclear-powered 
aircraft. 

Bocing offers careers of tremendous 
scope to men in virtually ALL branches 
of engineering (mechanical, civil, elec- 
trical, acronautical and related fields), 
for aircraft DESIGN, DEVELOPMENT, PRO- 
DUCTION, RESEARCH and TOOLING; to 
servo-mechanism and electronics de- 
signers and analysts, and. physicists and 
mathematicians with advanced degrees. 

Bocing pays you a moving and travel 
allowance. You can work in either 
Seattle or Wichita. Both of these cities 
provide fine fishing, hunting, golf, boat- 
ing and other recreational facilities—as 
well as opportunities for specialized ad 
vanced training. You'll be proud to 
say, “I'm a Boeing engineer!” 


Write today to address below or use coupon 


JOHN C. SANDERS, Staff Engineer —Personnel 
Dept. W-3 
Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing inter- 
est me. Please send me further information. 


Name 
Address 


City and State 


ENGINEERING REVIEW 


-MARCH, 


OUTSTANDING 
ENGINEERING 
OPPORTUNITY 


Are you a specialist or a recent 
graduate proficient or interested 
in one or more of the following 
fields? 


Aero-thermodynamics 


® Internal Aerodynamics 


® External Aerodynamics 


Ballistics 


Ram Jet and Turbo Jet 
Test and Performance 


Transonic and Super- 
sonic Test Operations 


Turbine and Compres- 
sor Design 


Sverdrup & Parcel, Inc., is en- 
gaged in the design of advanced 
and unusual aeronautical test facil- 
ities which require the theory and 
application of these special fields. 
The wide variety of our work, 
embracing the design of general 
industrial facilities of all types, 
offers challenging problems and 
provides excellent opportunity 
for individual development and 
advancement. Starting salary 
and extent of responsibility are 
dependent upon individual abil- 
ity and experience. Fringe ben- 
efits include: an unusually attrac- 
tive Employee Benefit Plan which 
furnishes insurance features and 
provides for retirement; paid va- 
cations, holidays and sick leave; 
overtime rates; and an employ- 
ees’ club which offers interesting 
social and practical values. Two 
accredited universities offer op- 
portunity for advanced educa- 
tion. 


Your letter of inquiry will receive 
prompt attention and reply. 


Please write to 


SVERDRUP & PARCEL, Inc. 


Consulting Engineers 
915 OLIVE ST. ST. LOUIS 1, MO. 


1953 


is offered for intelligent, imagina- 
tive engineers and scientists to join 
the staff of a progressive and self- 
sustaining, university-affiliated re- 
search and development labora- 
tory. We are desirous of ex- 
panding our permanent staff in 
such fields as design studies of ad- 
vanced supersonic aircraft, ana- 
lytical and experimental studies of 
aeroelasticity, helicopters, aircraft 
structures, control and stability, 
large scale wind tunnel testing, 
and in various other applied 
research fields of aeronautics. 
Salary structure and bene- 

fit programs are on a par 

with industry. In addition, 

there are many tangible 
advantages, such as our 
self-sponsored internal re- 
search policy, of interest to 

men with ingenuity 

and initiative. 


CORNELL AERONAUTICAL 
LABORATORY, INC. 


BUFFALO 21, NEW YORK 


The 
AERONAUTICAL 
ENGINEERING 


REVIEW 


Announces its 
3rd Annual 
SPECIAL ISSUE 
on 
ELECTRONICS 
IN AVIATION 
May, 1953 Issue 


ORDER ADVERTISING SPACE NOW! 


Forms Close April Ist 


Write, Wire or Phone for de- 
tailed information and book- 
let, ‘Your Aviation Market.” 


Aeronautical Engineering Review 
2 East 64th St., New York 21, N.Y. 
TEmpleton 8-3800 
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